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PREFACE 

TO 

THE    SECOND  EDITION 

The  time  which  has  elapsed  since  the  first  appearance  of 
this  manual  is  comparatively  short,  and  in  preparing  the 
second  edition  it  has  not  been  found  necessary  to  make  exten- 
sive textual  alterations.  While  adhering  to  the  original-  plan 
and  scope,  the  book  has,  however,  been  thoroughly  revised, 
and  an  effort  has  been  made  to  take  advantage  of  the 
not  unfriendly  criticisms  which  were  passed  upon  the  first 
edition. 

The  second  edition  contains  about  fifty  pages  more  reading- 
matter  than  the  first,  as  a  number  of  illustrations  originally 
printed  in  the  text  now  appear  as  plates.  The  space  thus 
gained  has  been  utilised  exclusively  in  certain  practical  parts 
of  the  manual  which  appeared  to  have  been  unduly  com- 
pressed in  the  first  edition.  Thus  a  good  deal  of  additional 
space  has  been  devoted  to  the  subjects  of  Abdominal  Palpation, 
the  Puerperium,  and  Infant  Feeding ;  and  one  or  two  subjects 
— e.g.  Premature  Piupture  of  the  Membranes— omitted  in  the 
first  edition  have  been  briefly  discussed.  Charts  of  the  normal 
puerperium  and  of  some  of  the  septic  complications  of  the 
puerperium  have  been  introduced  which,  it  is  hoped,  will  be 
useful  to  students. 
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In  all  there  are  sixty-three  new  and  original  illustra- 
tions in  this  edition,  some  of  which  displace  old  ones,  but 
the  great  majority  are  additional.  Among  these  may  be  men- 
tioned a  new  series  of  illustrations  of  normal  and  contracted 
pelves,  and  also  a  complete  set  of  plates  illustrating  the 
application  of  forceps. 

T.  W.  EDEN. 

London  :  May  1908. 


PBEFACE 

TO 

THE    FIKST  EDITION 

It  appears  that  the  present  time  is  a  suitable  one  for 
endeavouring  to  set  forth  a  concise  account  of  the  present 
position  of  the  theory  and  practice  of  midwifery.  Many 
admirable  and  exhaustive  treatises  have  been  written  during 
the  last  ten  years,  but  they  have  reached  a  size  which 
makes  it  difficult  for  the  average  student  or  practitioner  to 
find  time  to  read  them.  With  such  works  this  volume  is 
not  intended  to  compete.  In  writing  it  my  aim  has  been, 
while  omitting  nothing  which  is  essential  either  in  theory  or 
practice,  to  eliminate  non-essential  or  collateral  subjects,  and 
to  deal  with  every  question  briefly,  and  as  far  as  possible 
from  a  practical  standpoint.  Therefore  such  subjects  as  the 
general  anatomy  of  the  pelvic  organs  and  mammary  glands 
have  been  omitted ;  they  can  be  best  taught  in  the  dissecting- 
room.  And  the  anatomy  of  the  bony  pelvis  and  pelvic  floor 
has  been  considered  only  in  connection  with  the  process  of 
labour.  But  every  effort  has  been  made  to  incorporate  recent 
advances  in  connection  with  the  development  of  the  human 
ovum  and  the  pathology  of  pregnancy,  and  to  present  such 
practical  subjects  as  the  management  of  labour  and  obstetric 
surgery  in  the  light  of  the  most  recent  clinical  data.  It 
may  therefore  be  said  that  this  manual  is  intended,  not  for 
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the  use  of  specialists,  but  as  a  guide  to  that  practical  and 
adequate  knowledge  of  midwifery  which  is  essential  alike  to 
the  student  who  desires  to  satisfy  examiners,  and  to  the 
practitioner  whose  early  years  of  practice  are  often  so  largely 
occupied  with  obstetric  work. 

The  illustrations  have  nearly  all  been  specially  drawn  for 
the  work  by  Mr.  T.  P.  Collings  ;  many  are  original,  including 
nearly  all  the  illustrations  of  pathological  conditions  of  the 
ovum ;  others  have  been  re-drawn  from  previous  publica- 
tions, by  permission  of  the  authors  and  their  publishers. 

My  cordial  thanks  are  due  to  my  friend  Dr.  H.  Eussell 
Andrews  for  his  invaluable  assistance  in  reading  the  proofs, 
and  to  Messrs.  J.  &  A.  Churchill  for  the  generous  manner 
in  which  they  have  met  my  requests  for  illustrations. 


London  :  Jxme  1906. 


T.  W.  EDEN. 
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NOEMAL  PEEGNANCY 

Ovulation 

The  ovary  is  the  storehouse  in  which  ova  are  preserved, 
and  from  which  they  are  periodically  liberated  during  the  years 
comprised  between  puberty  and  the  menopause.  Ovulation 
is  the  process  by  which  ova  are  discharged  from  their  pro- 
tecting chambers — the  Graafian  follicles — into  the  peritoneal 
cavity;  this  process  includes  the  two  stages  of  maturation 
(ripening)  and  dehiscence  (rupture)  of  the  follicles.  A  follicle 
in  the  resting  phase  {i.e.  before  ripening  has  commenced) 
Has  deeply  in  the  cortical  layer  of  the  ovary,  separated  from 
the  surface  by  a  stratum  of  ovarian  tissue  of  variable  thick- 
ness. In  the  ripening  process  two  changes  occur  :  (1)  it  first 
approaches  the  surface  and  finally  becomes  partly  extruded, 
forming  a  protuberance  on  the  ovary,  the  germ-epithelial 
covering  at  that  spot  being  lost ;  (2)  it  increases  greatly  in 
size.  The  structure  of  a  ripening  follicle  is  shown  in  fig.  1. 
The  process  of  extrusion  has  not  been  fully  studied,  but  it  is 
believed  to  be  due  partly  to  the  vascular  changes  in  the  ovary 
which  accompany  ovulation,  and  partly  to  contraction  of  the 
muscle-fibres  of  the  ovarian  stroma,  which  may  be  excited 
by  sympathetic  nerve  impulses  ;  both  factors  tend  to  bring 
about  the  displacement  of  the  enlarging  follicle  towards  the 
surface.  The  causes  of  rupture  are  also  obscure  and  probably 
complex,  and  many  different  views  concerning  them  have  been 
advanced.  A  great  increase  in  the  amount  of  liquor  folliculi 
occurs  during  maturation,  partly  by  transudation  from  the 
congested  ovarian  vessels,  and  partly  by  secretion  from 
the  proliferating  cells  of  the  granulosa ;  towards  the  end  of 
the  process  haemorrhage  may  also  occur  into  the  follicle, 
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causing  a  sudden  increase  in  tension  which  would  easily 
determine  rupture.  Clark  has  pointed  out  that  there  is 
great  proliferation  of  the  granulosa  cells  during  ovulation, 
which  he  believes  also  increases  the  intra-follicular  tension. 
In  addition,  degenerative  processes  of  the  nature  of  necrosis 
occur  m  that  part  of  the  wall  of  the  follicle  which  lies  exposed 


Uiacus  proligerus 


Tunica  albuginea 
of  ovary 


Tunica  fibrosa 
(ouXer  coa-t  of  foLLtcLe.) 


Tanica  vaaculosa 
(inner  coat  of  /oLLicLc) 


Fig.  1. — RrPENTNo  Gbaaiian  Folijolb  PEOTEiTDrNra  upon  the  Sukface  of 

THE  OVAEY.  (BUMM.) 


upon  the  surface,  and  is  unsupported  by  the  ovarian  stroma, 
which  so  weaken  it  that  it  is  unable  to  resist  the  high  ten- 
sion within,  and  rupture  results.    Eupture  is  therefore  due 
jto  weakening  from  degeneration  of  the  wall  of  the  follicle, 
/combined  with  increased  intra-follicular  tension. 

When  the  follicle  ruptures,  the  contained  fluid  escapes  and 
as  a  rule  carries  the  ovum  with  it  into  the  peritoneal  cavity. 
The  discus  proligerus  is  usually,  but  not  always,  attached  to 
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the  deepest  part  of  the  wall  of  the  follicle.  Nagel  has  shown 
hat  fatl  degeneration  of  the  granulosa  cells  occurs  during 
"tfon,  and  this,  by  weakening  the  attachments  of  the 
^vum  no  doubt  assists  its  liberation  and  escape  from  the 
follicle  Occasionally  two  and  sometimes  three  ova  are  found 
in  a  Graafian  follicle.  Sometimes  Graafian  follicles  may 
rupture  without  detachment  of  the  ovum  occurring ;  this  gives 
the  opportunity  for  ovarian  pregnancy  to  arise  if  spermatozoa 
should  chance  to  enter  the  ruptured  .follicle  (see  p.  121)  ; 

Germinal  spots 
(rmdeoLt) 


Germinal 
vesicle 
(nucleus) 


Vitellus 
(yelk) 


Cells  of 
^TnetnJor  an  a 
W,  granulosa 


Zonapellucida 
Corona 

Fig.  2. — A  Human  Ovum  aftee  its  Escape  from  the  GBAAnAN  Follicle. 

(Nagel.) 


otherwise  the  ovum  would  perish  in  situ  and  non-detachment 
thus  become  a  possible  cause  of  sterility,  but  we  have  no 
definite  information  upon  this  point.  The  human  ovum  is  a 
large  cell,  200  fi  in  diameter,  consisting  of  the  zona  pellucida 
(cell-envelope),  the  vitellus  or  yelk  (cell-body,  cytoplasm),  the 
germinal  vesicle  (nucleus),  and  the  germinal  spot  (nucle- 
olus). An  ovum  sometimes  contains  two  nuclei,  and  the 
nucleolus  is  not  infrequently  double.  The  human  ovum, 
after  its  escape  from  the  follicle,  is  shown  in  fig.  2 ;  it  has 
retained  a  covering  of  several  layers  of  cells  derived  from 


4 


NOEMAL  PEEGNANCY 


the  discus  proligerus,  which  serve  to  protect  it  during  its 
transit  to  the  Fallopian  tube;  in  the  tube  this  protective 
covering  disappears.  The  cells  forming  the  corona  radiata 
are  merely  somewhat  specialised  cells  of  the  same  origin  as 
those  of  the  discus  proligerus. 

After  its  discharge  from  the  ovary  the  ovum  migrates  into 
the  Fallopian  tube.  It  was  at  one  time  thought  that  during 
ovulation  the  fimbriae  of  the  abdominal  ostium  became  turgid 
like  erectile  tissue  and  spread  over  the  ovary  like  the  fingers 
of  the  hand,  so  that  the  ovum  was  discharged  directly  into  the 
mouth  of  the  tube  itself.  This  view  appears  to  rest  upon 
fancy,  and  is  opposed  to  established  clinical  facts.  We  know 
now  that  the  ovum  does  not  always  enter  the  Fallopian  tube 
of  the  same  side,  but  may  pass  across  the  pelvic  peritoneal 
cavity  and  enter  the  opposite  tube.  This  phenomenon,  known 
as  '  external  wandering,'  has  been  demonstrated  by  cases  in 
which  a  woman  has  become  pregnant  after  losing  the  ovary  of 
one  side  and  the  tube  of  the  other ;  the  discharged  ovum  must, 
in  such  cases,  pass  across  the  pouch  of  Douglas.  The  distance 
between  the  mouths  of  two  normally  placed  Fallopian  tubes 
is  not  great,  and  may  be  reduced  by  the  pelvic  congestion 
accompanying  ovulation.  The  ovum  has  no  locomotive  power 
of  its  own,  and  must  be  carried  by  peritoneal  currents  from 
the  ovary  to  the  tube.  There  is  no  difficulty  in  believing  that 
such  currents  exist  in  the  neighbourhood  of  the  abdominal 
ostia,  for  the  cilia  covering  the  mucous  surfaces  of  the 
fimbriae  work  towards  the  uterus  and  naturally  set  up  currents 
travelling  in  that  direction  in  the  thin  layer  of  fluid  which 
covers  the  peritoneum.  Their  existence  in  lower  animals  has 
been  actually  demonstrated  by  injecting  insoluble  particles 
into  the  peritoneal  cavity  ;  some  of  these  have  afterwards  been 
found  in  the  tubes,  having  been  carried  thither  by  peritoneal 
currents.  When  once  the  ovum  has  reached  one  of  the  tubal 
fimbriee,  it  is  probable  that  peristaltic  contractions  of  the 
tubal  muscle  play  a  part  even  more  important  than  ciliary 
action  in  passing  it  on  to  the  uterus. 

After  the  Graafian  follicle  has  ruptured  and  discharged  its 
contents,  it  undergoes  important  changes  and  is  henceforth 
termed  the  corpus  luteum.  A  great  deal  of  attention  has 
recently  been  paid  to  both  the  structure  and  the  functions  of 
this  body,  and  there  is  some  evidence  accumulating  that  it 
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may  normally  exert  a  certain  controlling  influence  upon  preg- 
nancy •  and  that  morbid  conditions  of  the  developing  ovum 
within 'the  uterus,  and  of  the  corpus  luteum  m  the  ovary, 

frequently  co-exist.  „    ,  ^„  ■,  -j.. 

The  cavity  of  the  ruptured  follicle  is  at  first  filled  up  with 
blood  effused  from  the  site  of  rupture;  the  degenerated 
granulosa  cells  are  mostly  cast  off,  their  place  being  taken  by 
many  layers  of  actively  proliferating  polygonal  cells  of  epi- 
thelioid character  in  which  a  yellow  pigment  called  lutein  has 


Lutein 
layer 


Vessels  of 
tunica 
propria 


Fig.  3. — Corpus  Luteum  three  weeks  aptee  Menstruation,  showtno  the 
Central  Blood-clot,  the  Convoluted  Lutein  Layer,  and  the  Vascular 
Tunica  Propria.  (Bumm.) 


appeared.  These  cells  are  therefore  now  called  lutein  cells.- 
So  well  marked  are  their  characters  that  their  presence  in  a 
structure  of  indeterminate  nature  is  sufficient  to  prove  it  to  be 
active  ovarian  tissue.  Theii-  origin  from  the  connective-tissue 
cells  of  the  tunica  vasculosa  has  now  been  proved,  although 
they  were  long  believed  to  arise  from  the  membrana  granulosa. 
Owing  to  the  collapse  of  the  follicle  after  evacuation  of  its 
contents  the  wall  becomes  convoluted  along  its  entire  length 
from  the  formation  of  folds,  and  the  lutein  layer  thus  comes 
to  acquire  its  characteristic  sinuous  outline  (fig.  3).  Subse- 
quent changes  consist  in  the  absorption  of  the  central  blood- 
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clot,^  the  complete  occlusion  of  the  cavity  by  proliferating 
lutein  cells,  and  gradual  shrinkage  of  the  entire  body.  It  has 
been  recently  shown  that  masses  of  lutein  cells  can  often  be 
found  scattered  through  the  ovarian  stroma  during  pregnancy, 
so  that  their  function  is  probably  not  Hmited  to  the  repair  of 
the  ruptured  Graafian  follicle.  Soon  the  lutein  cells  undergo 
a  kind  of  hyaline  degeneration,  losing  their  nuclei  and  cell 
outlines,  and  becoming  transformed  into  structureless  masses. 
These  masses  in  turn  are  replaced  by  connective  tissue  which 
invades  them  from  the  surrounding  ovarian  stroma ;  at  this 
stage  it  is  usually  called  the  corpus  fihrosum  or  corpus 
albicans.  Finally  all  trace  of  lutein  cells  disappears,  and 
only  a  small  depressed  cicatrix  remains  upon  the  surface  of 
the  ovary  to  indicate  the  previous  existence  of  the  corpus 
luteum.  The  length  of  time  occupied  by  these  changes  is 
variable,  becoming  longer  as  age  advances  ;  many  weeks  are 
probably  always  required  for  their  completion. 

During  pregnancy  the  corpus  luteum  attains  a  greater  size 
than  when  pregnancy  does  not  occur ;  it  may  continue  to 
•increase  in  size,  retaining  its  central  clot  for  three  or  four 
months,  and  may  come  to  occupy  about  one-third  of  the 
whole  ovarian  area.  It  then  gradually  undergoes  the  retro- 
grade changes  just  described,  which  are  not  completed  until 
after  the  termination  of  gestation.  The  large  corpus  luteum 
met  with  in  pregnancy  was  formerly  called  the  '  true  corpus 
luteum,'  and  that  formed  when  pregnancy  does  not  occur  the 
'  false  corpus  luteum.'  Since  there  is  no  essential  difference 
between  them,  either  in  structure  or  in  the  changes  they 
undergo,  these  names  are  meaningless ;  the  one  is  no  more 
•  false  '  nor  '  true  '  than  the  other. 

Menstruation 

It  is  undoubtedly  true  that  the  processes  of  ovulation  and 
menstruation  are  closely  related  to  one  another ;  but  whether 
they  are  coincident  or  consecutive,  and,  if  consecutive,  which 
precedes  the  other,  we  do  not  know  with  certainty.  That 
menstruation  is  not  essential  to  the  occurrence  of  pregnancy, 
and  that  a  fertilised  ovum  may  be  successfully  implanted 
upon  a  quiescent  endometrium,  is  well  known  ;  for  pregnancy 
may  occur  either  before  the  establishment  of  the  menstrual 
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function  at  puberty,  after  the  menopause  or  during  the 
temporary  suspension  of  menstruation  which  usually  accom- 
panies lactation.  There  is,  however,  much  to  be  said  for  -the 
time-honoured  view  that  the  uterus  is  in  some  way  prepared 


Superficial 
epithelium 


£r-V  y;r^\-'^  Diaintegmted 
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Fio.  4. — ^Veetioal  Section  of  Endometrium  durins  First  Day  of 
Menstrttation,  (Schafer.) 

by  the  menstrual  changes  for  the  reception  of  the  fertilised 
ovum ;  for  regularity  of  the  menstrual  function  is  the  rule  in 
fertile  women,  and  clinical  observations  indicate  that  concep- 
tion is  most  likely  to  occur  during  the  days  which  imme- 
diately follow  a  menstrual  period.  This  view  also  receives 
support  from  the  fact  that  the  changes  which  the  uterine 
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mucous  membrane  undergoes  during  menstruation  present 
certain  well-marked  resemblances  to  those  which  immediately 
follow  upon  conception  and  result  in  the  formation  of  the 
decidua.  So  marked  is  the  resemblance  that  many  writers 
now  speak  of  the  endometrium  during  menstruation  as  the 
menstrual  decidua. 

The  anatomy  of  menstruation  has  been  recently  studied 
by  Gebhard  and  others  in  human  uteri  removed  during 
a  menstrual  period.  The  earliest  changes  appear  to  be 
hypersemia  and  swelling  of  the  mucosa,  associated  with  en- 
gorgement of  blood-vessels,  which  is  most  marked  in  the 
superficial  capillaries  (fig.  4).  The  glands  become  elongated 
and  slightly  dilated,  presenting  a  somewhat  corkscrew  out- 
line ;  the  inter -glandular  connective  tissue  increases  in 
amount,  becomes  looser  in  texture,  and  sometimes  shows 
traces  of  infiltration  with  leucocytes.  A  little  later  small 
interstitial  haemorrhages  appear,  situated  chiefly  beneath  the 
superficial  columnar  epithelium,  and  as  a  result  patches  of 
cells  become  thrown  off ;  but  the  amount  of  tissue  lost  in  this 
way  is  very  small.  It  is  uncertain  whether  the  haemorrhages 
are  due  to  diapedesis,  or  to  degeneration  and  rupture  of  the 
walls  of  the  capillaries.  The  menstrual  flow  comes  in  part 
from  the  denuded  patches,  but  probably  the  whole  of  the 
greatly  congested  mucosa  bleeds  more  or  less.  There  is  no 
formation  of  large  cells  in  the  connective  tissue,  such  as 
occurs  in  pregnancy.  The  mucous  membrane  of  the  cervix 
takes  little  or  no  part  in  these  changes.  If  an  ovum  becomes 
fertilised,  further  important  developments  occur  in  the  endo- 
metrium, resulting  in  the  formation  of  the  decidua  of  preg- 
nancy ;  if  not,  the  congestion  subsides,  the  damaged  surface 
is  repaired,  and  the  mucous  membrane  passes  again  into  the 
phase  of  quiescence. 

The  most  important  difference  between  the  mucosa  during 
menstruation  and  the  decidua  of  pregnancy  is  the  formation 
in  the  latter  of  the  characteristic  decidual  cells  ;  in  most  other 
respects  the  resemblance  between  them  is  striking. 


The  Fertilisation  and  Implantation  of  the  Ovum 

The  process  of  fertilisation  consists  in  the  union  of  the 
male  element  (spermatozoon)  with  the  female  element  (ovum). 
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From  what  we  know  of  the  process  in  lower  mammals  there 
is  reason  to  believe  that  the  spermatozoon  and  ovum  usually 
meet  in  the  Fallopian  tube.  We  have  seen  that  the  ovum 
may  be  carried  into  the  tube  by  peritoneal  currents  and 
then  passed  on  by  the  action  of  the  ciliated  epithelium  and 
tubal  muscle.  The  spermatozoon  makes  its  way  upwards 
from  the  vagina  by  means  of  the  propelling  apparatus  with 
which  it  is  provided,  consisting  of  a  long  tail  which  acts  like 
a  paddle  in  driving  it  forward  through  the  thin  layer  of  fluid 
which  covers  the  mucous  membranes.  The  activity  of  the 
spermatozoa  is  very  great  in  certain  animals,  for  they  can 
travel  from  the  vagina  into  the  peritoneal  cavity  in  a  few 
hours.  It  is  somewhat  doubtful  whether  their  progress  is 
opposed  by  the  action  of  the  ciliated  epithelium,  for  the  exist- 
ence of  ascending  currents  in  the  secretions  of  the  genital 
tract  has  been  demonstrated  by  Bond,  who  placed  insoluble 
particles  of  colouring-matter  in  the  vagina,  and  recovered 
them  in  the  Fallopian  tube  on  operation  a  few  days  later 
The  time  occupied  by  the  transit  through  the  tube  in  the 
human  species  is  imknown.  It  is  possible  for  spermatozoa 
to  lie  in  wait  for  the  ovum  in  the  Fallopian  tube  for  consider- 
able periods ;  thus  they  have  been  found  alive  in  a  human 
Fallopian  tube  removed  three  and  a -half  weeks  after  the 
last  act  of  sexual  intercourse.  Only  one  spermatozoon  is 
required  for  the  fertilisation  of  an  ovum,  and  of  the  enormous 
numbers  found  in  the  seminal  fluid  nearly  all  must  perish 
without  achieving  their  physiological  destiny.  The  fertilised 
ovum  is  termed  morphologically  the  oosperm. 

The  details  of  the  process  of  fertilisation  naturally  cannot 
be  studied  in  the  human  species ;  most  of  what  we  know 
comes  from  observations  upon  certain  of  the  echinoderms 
and  ascarides  which  possess  transparent  ova,  but  Sobotta  has 
recently  succeeded  in  studying  fertilisation  in  the  mouse. 
The  matter  can  only  be  very  briefly  referred  to  here. 

Immediately  before  the  union  of  the  spermatozoon  and 
ovum,  certain  changes  occur  in  the  nucleus  (germinal  vesicle) 
of  the  latter,  resulting  in  the  extrusion  of  one  or  two  minute 
portions  of  its  substance,  with  a  covering  of  protoplasm, 
beneath  the  zona  radiata  (fig.  5,  a)  ;  the  extruded  portions 
are  termed  the  polar  globules,  but  their  significance  is  quite 
nnknown,  and  they  soon  disappear.    As  the  human  ovum 
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possesses  no  micropyle  such  as  exists  in  the  invertebrates 
the  spermatozoon  penetrates  the  zona  radiata  {z.  pellucida) 
and  when  the  head  has  entered,  the  tail  separates  and 
disappears.  The  human  ovum  is  a  large  cell  200  in 
diameter,  and  visible  to  the  naked  eye;  the  head  of  the 
spermatozoon  measures  about  5  in  length.  Attention 
has  recently  been  paid  to  the  behaviour  of  the  nuclei  during 
fertilisation,  and  observations  on  lower  animals  have  estab- 
lished the  following  facts.   The  included  head  of  the  sperma- 


(VoN  WnsroKEL.) 

a.  Penetration  by  a  spermatozoon.   6.  Formation  of  polar  body,  nud  first  division  of 
segmentation  nucleus,   c.  Binary  division  of  the  ovum. 


tozoon  {male pronucleus)  and  the  germinal  vesicle  of  the  ovum 
(female  pronucleus)  each  divides  into  two,  and  active  karyo- 
kinetic  changes  occur.  After  an  interval  the  four  nuclei  fuse 
to  form  a  single  nuclear  sj)indle  to  which  an  equal  number  of 
chromatin  loops  {chromosomes)  is  contributed  by  the  male  and 
female  pronuclei.  Every  cell  formed  from  the  fertilised 
ovum  therefore  contains  chromosomes  derived  originally  from 
each  parent  (Adami). 


School  of 


SEGMB 


The  fertilised  ovum  now  starts  immediately  upon  a  career 
of  extraordinary  activity  by  which  all  the  organs  and  tissues 
of  an  individual  human  body  are  formed  from  it  by  cell-division 
and  differentiation.    The  process  of  cell-multiplication  m  its 
earliest  stages  is  known  as  the  segmentation  of  the  ovum. 
The  segmentation  nucleus  first  divides  into  halves,  which 
recede  towards  opposite  poles  of  the  cell  (fig.  5,  h)  ;  an  equa- 
torial or  polar  line  of  division  is  then  formed  between  them 
which  divides  the  entire  cytoplasm  in  two  (fig.  5,  c).  The  same 
process  is  repeated  in  the  two  new  cells,  and  being  continued 
indefinitely  the  ovum  multiplies  by  binary  division  into  2, 4,  8, 
16,  32,  &c.  cells.    In  this 
manner  a  solid  cluster  or 
globe  of  cells  is  formed, 
called  the  muriform  body. 
This  body  next  becomes 
converted  into  the  blasto- 
dermic vesicle  by  the  for- 
mation of  fluid  in  the 
centre,  which  greatly  in- 
creases its  size,  and  by 
excentric  pressure  causes 
the  cells  to  become  flat- 
tened and  arranged  around 
the  periphery.    This  pro- 
cess has  been  described  by 
Van  Beneden  in  the  rabbit 
(fig.  6).    At  first  the  wall 

of  the  blastodermic  vesicle  consists  of  two  layers  of  cells, 
the  outer  complete,  the  inner  incomplete ;  later  a  third 
layer  of  cells  is  developed  between  these  two  where  they 
are  in  contact.  These  three  layers  of  cells,  known  as 
the  tri-laminar  blastoderm,  represent  the  primitive  epi- 
blast,  mesoblast,  and  hypoblast  from  which  all  the  tissues 
of  the  body  are  subsequently  developed.  Immediately  pre- 
ceding the  appearance  of  its  third  layer  a  small  area  of 
thickening  is  formed  upon  the  blastoderm,  which  is  the  first 
indication  of  the  body  of  the  future  embryo,  and  is  called  the 
embryonic  area ;  a  shallow  longitudinal  groove  soon  appears 
along  this  area,  which  is  the  first  foreshadowing  of  the  verte- 
bral column,  and  is  called  the  primitive  groove.  The  embryonic 


Fig.  6. — Bi-lamtnab  Blastoderm 
OF  Rabbit.    (Van  Beneden.) 

eel.  Ectoderm  cells,  ent.  Entoderm  cells. 
z.p.  Zona  pellucida. 
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Head  e»  tail  folds 


area,  with  its  primitive  groove,  is  the  portion  of  the  blasto- 
dermic vesicle  which  is  alone  concerned  in  the  development  of 
the  body  of  the  embryo  ;  the  remainder  plays  a  different  part, 
and  it  is  with  this  portion  that  we  are  now  chiefly  concerned. 
Text-books  of  embryology  must  be  referred  to  for  a  fuller  de- 
scription of  the  foregoing  stages  and  for  an  account  of  the 
development  of  the  epidermal,  skeletal,  and  visceral  systems  ; 
but  the  fate  of  the  extra -embryonic  portion  of  the  ovum  is 
intimately  concerned  with  the  nutrition  and  development  of 
the  foetus  in  utero,  and  is  therefore  of  immediate  importance 
in  obstetrics. 

At  this  stage  of  development  begins  the  formation  of  the 
special  foetal  envelopes,  the  cJiorion  and  amnion,  which  fulfil 
the  double  functions  of  nutrition  and  protection  throughout 
the  whole  period  of  intra-uterine  life.  In  the  earliest  human 
ovum  which  has  been  described  — viz.  that  of  Peters,  believed  to 
be  about  the  fourth  to  fifth  day  of  development — these  mem- 
branes were  both  fully  formed.    They  appear  in  the  human 

species  probably  much  earlier  (rela- 
tively) than  in  birds — the  creatures 
in  whom  their  development  has  been 
most  carefully  studied. 

The  development  of  the  foetal 
envelopes  in  the  chick  is  as  follows. 
Chorion  and  amnion  are  developed 
together,  and  subsequently  difi'eren- 
tiated  for  the  special  functions  they 
have  to  fulfil.  They  are  formed  from 
folds  which  spring  up  from  the  head 
and  tail  ends,  and  lateral  boundaries, 
of  the  embryo,  and  grow  over  its 
dorsal  surface.  These  folds  consist 
of  a  double  layer  of  epiblast  cells 
with  mesoblast  cells  between  them. 
The  inner  layer  of  the  blastoderm  i 
/  /  /  (hypobla*st)  takes  no  share  in  the 
process.  Gradually  they  coale'sce,  producing  a  membrane 
which  has  the  form  of  a  closed  hood;  it  consists  of^  a 
central  layer  of  mesoblast  cells,  covered  externally  and  in- 
ternally by  a  layer  of  epiblast  cells  (fig.  7).  This  single  mem- 
brane now  splits  into  two,  the  line  of  cleavage  passing  through 


area 


Fusion  of  head  J.  tall  folds 


CYvorion 


FiQ.  7. — Scheme  op  Develop- 
ment OF  THE  Amnion  IN  the 
Chick.    (Von  Winckbl.) 
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the  centre  of  the  mesoblast  layer.  Thus  two  membranes  are 
formed,  the  outer  (further  from  the  embryonic  area)  having 
an  external  epiblastic  covering,  the  inner  having  an  internal 
epiblastic  covering;  the  former  is  the  chorion,  the  latter  the 

amnion  (fig.  7). 

In  Peters's  ovum,  however,  the  foetal  envelopes  were  appa- 
rently formed  before  any  trace  of  the  body  of  the  embryo  itself, 
and  consequently  it  is  unlikely  that  the  mode  of  development 
can  be  that  just  described.  Kecent  observations  upon  the  de- 
velopment of  lower  mammals  have  led  to  the  belief  that  a 
different  mode  of  development  of  the  foetal  membranes  occurs 
in  them,  and  the  appearances  found  in  the  human  ova  de- 
scribed by  Peters  and  Graf  Spee  make  it  probable  that  this 
mode  of  development  obtains  in  man  also.  This  method  is 
diagrammatically  represented  in  fig.  8.  Upon  a  part  of  the 
surface  of  the  blastodermic  vesicle  the  epiblast  splits,  forming 
a  small  space  enclosed  by  epiblast  cells  ;  this  represents  the 
earliest  sign  of  the  amniotic  sac  (fig.  8,  a).  At  the  extre- 
mities of  this  space  the  mesoblast  cells  proliferate,  but  more 
markedly  at  one  end  than  the  other.  The  epiblastic  floor  of 
this  primitive  amniotic  cavity  corresponds  to  the  embryonic 
area,  and  the  special  proliferation  of  the  mesoblast  takes  place 
at  the  end  which  ultimately  becomes  the  head  of  the  embryo. 
The  mesoblast  cells  at  the  head  end  now  penetrate  the  roof  of 
the  amniotic  cavity  and  split  it  into  two  layers,  the  process 
gradually  passing  over  to  the  tail  end  (fig.  8,  b,  c) .  In  this 
way  the  amniotic  cavity  becomes  completely  cut  off  by  meso- 
blast cells  from  the  epiblast  wall  of  the  blastodermic  vesicle. 
The  body  of  the  embryo  has  by  this  time  become  outlined, 
and,  with  its  amnion  and  umbilical  vesicle,  sinks  away  from 
the  surface ;  the  layer  of  mesoblast  which  has  formed  over 
the  amnion  splits  in  two,  and  becomes  attached  in  part  to  the 
wall  of  the  blastodermic  vesicle,  in  part  to  the  amnion.  The 
blastodermic  wall,  consisting  now  of  an  outer  epiblastic  and 
an  inner  mesoblastic  layer,  becomes  the  chorion.  The  embryo, 
with  its  amnion  and  umbilical  vesicle,  would  now  lie  free  in 
the  interior,  but  for  the  fact  that  a  mesoblastic  stalk  attaches 
its  tail  end  to  the  wall  of  the  blastodermic  vesicle ;  this  repre- 
sents the  ventral  stalk  (fig.  8,  c,  d).  Thus  are  formed  two 
embryonic  coverings  ;  the  inner,  or  amnion,  is  closed  from 
the  outset  and  is  cut  off  from  the  primitive  epiblast  by  the 
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activity  of  the  mesoblast  layer  ;  the  outer,  or  chorion,  repre- 
sents the  primitive  epiblastic  wall  of  the  blastodermic  vesicle 
with  its  mesoblast  lining. 

It  isl obvious  that  this  mode  of  development  offers  a  satis- 


a 

Arrmvotic  aac 
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Fig.  8. — Scheme  of  Development  of  the  Amnion  in  Lower  ]VIammai,s, 

AND  PEOBABLY  IN  MaN.     (VoN  WiNOKEL.) 

factory  explanation  of  the  very  early  development  in  man  of 
the  amnion  and  of  the  ventral  stalk  (see  p.  19).  The  early 
embryo  is  in  this  way  cut  off — except  where  the  ventral  stalk  is 
formed — from  the  periphery  of  the  developing  ovum.  It  carries 
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with  ifc  a  certain  supply  of  nutritive  material  contained  in  the 
umbilical  vesicle.  This  structure  represents  the  interior  of 
the  ovum  cut  off  from  the  periphery  by  the  proliferation  and 
splitting  of  the  mesoblast  layer.  From  this  source  the  embryo 
probably  derives  nourishment  while  the  chorionic  circulation  is 
developing.  In  birds  and  reptiles  the  umbilical  vesicle  is  of 
large  size  and  no  doubt  plays  an  important  part ;  in  man  and 
most  other  mammals  it  is  small  and  unimportant.  As  we  shall 
immediately  see,  changes  occur  at  a  very  early  period  in  man 
by  which  the  ovum  is  enabled  to  obtain  the  nutriment  it 
requires  directly  from  the  maternal  tissues. 

From  this  point  onwards  we  can  dispense  with  the 
doubtful  guidance  of  comparative  embryology,  and  proceed 
upon  the  results  of  observations  upon  the  early  human  ovum. 
From  the  outset  a  remarkable  difference  is  apparent  between 
the  two  foetal  membranes  ;  the  amnion  is  inactive,  but  the 
chorion  starts  at  once  upon  a  career  of  extraordinary  activity, 
the  extent  and  importance  of  which  are  probably  not  yet  fully 
understood.  In  Peters's  ovum  the  amnion  appears  as  a  very 
small  sac,  separated  by  only  a  narrow  interval  from  the  dorsal 
sm-face  of  the  embryonic  area ;  it  is  comparatively  inactive 
and  unimportant  (fig.  9).  Quite  otherwise  is  it,  however,  with 
the  chorion,  which  appears  as  a  large  oval  envelope  exceed- 
ing many  times  the  diameter  of  the  amnion,  and  separated 
from  it  by  a  wide  interval.  Its  mesoblastic  layer  is  inactive, 
but  its  epiblastic  layer  presents  an  extraordinary  picture  of 
activity  and  fulfils  functions  of  the  highest  importance.  In 
order  to  understand  these  functions  we  must  pause  to  consider 
the  relations  of  the  foetal  to  the  maternal  tissues  at  this  period. 

Peters's  ovum  was  found  to  be  imbedded  in  the  decidua, 
being  actually  in  contact  everywhere  with  the  maternal  con- 
nective tissues,  except  at  a  small  area  where  a  cap  of  fibrin, 
resulting  from  haemorrhage  and  indicating  the  point  at  which  it 
had  penetrated  the  decidua,  was  found  upon  the  superficial  pole 
of  the  ovum.  How  did  the  ovum  penetrate  the  decidua  and 
bury  itself  in  this  way  ?  It  is  believed  that  the  active  epi- 
blast  of  the  early  chorion  exerts  a  destructive  action  upon 
the  maternal  tissues,  and  thus  excavates  a  bed  for  the  ovum 
to  he  in.  Peters's  observation  has  recently  been  confirmed 
m  a,  case  of  uterine  pregnancy  (Rossier),  and  recent  obser- 
vations upon  cases  of  early  tubal  pregnancy  support  it  in  a 
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remarkable  manner ;  for  the  early  tubal  ovum  has  been 
found  surrounded  by  fibro-muscular  tissue,  having  therefore 
bored  its  way  through  the  mucosa  into  the  middle  layer  of 
the  wall  of  the  tube  by  the  aid  of  this  destructive  action. 
These  observations  may  be  said  to  establish  the  view  that  the 
human  ovum  becomes  attached  to  maternal  structures  by 
imbedding  itself  in  connective  tissue,  through  the  destructive 
action  of  its  proliferating  epiblast. 

The  chorion  at  this  stage  completely  encloses  the  em- 
bryonic area,  which  receives  additional  protection  upon  its 
dorsal  surface  from  the  amnion.  Proliferating  with  remark- 
able activity,  the  chorionic  epiblast  now  forms  masses  of 
cubical  cells,  and  also  buds,  long  processes,  and  large  clumps 
of  multinucleated  protoplasm  (plasmodia).  No  attempt  at 
differentiation  into  cells  is  to  be  found  in  the  plasmodia. 
This  actively  proliferating  epiblast  layer,  partly  plasmodial 
and  partly  cellular,  is  called  the  trophohlast  (fig.  9),  a  name 
which  indicates  that  its  chief  function  is  nutritive ;  it  has 
been  applied  to  the  human  ovum  from  the  comparative 
observations  of  Hubrecht  upon  the  hedgehog. 

In  the  early  stages  the  nutritive  organ  or  trophoblast 
grows  much  more  rapidly  than  the  embryonic  portion  of  the 
ovum,  and  it  is  interesting  to  note  how  greatly  its  size 
exceeds  that  of  the  embryo  in  Peters's  specimen.  In  contact 
with  the  trophoblast,  the  maternal  connective  tissue  first  de- 
generates and  a  certain  amount  of  destruction  of  cells  occurs, 
making  room  for  the  rapidly  growing  ovum.  Then  a  reaction 
appears  to  set  in  and  some  hypertrophy  of  the  maternal  tissues 
occurs,  resulting  in  the  formation  of  the  large  connective- 
tissue  corpuscles  which  are  characteristic  of  the  decidua  and  are 
called  decidual  cells.  Many  maternal  capillaries  are  opened 
by  the  destructive  action  of  the  trophoblast,  and  thus  maternal 
blood  becomes  effused  into  the'  tissues.  Further,  in  these 
positions  the  trophoblast  becomes  extensively  vacuolated,  con- 
verting it  into  a  reticular  structure,  and  into  these  vacuoles 
passes  maternal  blood  from  the  ruptured  decidual  capillaries. 
In  this  way  a  zone  of  spongy  and  actively  growmg  tissue  is 
formed,  partly  maternal  and  partly  foetal  in  origin,  com- 
pletely enveloping  the  embryo  and  infiltrated  with  maternal 
blood ;  it  is  in  fact  a  simple  form  of  placenta,  and  no  doubt 
subserves  at  this  time  the  functions  which  are  afterwards 
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taken  over  by  that  organ.  This  zone  of  spongy  tissue  was 
also  described  in  the  hedgehog  by  Hubrecht,  and  termed  by 
him  the  trophosphere.  The  blood-filled  vacuoles  of  the 
trophosphere  are  the  earliest  representatives  of  the  inter- 
villous spaces  of  the  mature  placenta  ;  the  maternal  blood  in 
them  does  not  coagulate,  but  there  is  no  definite  circulation. 

Under  the  stimulus  of  the  implantation  of  the  fertilised 
ovum  in  the  uterus,  the  endometrium  of  the  whole  body  of 
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Fig.  10.— Uteeus  with  Ovum  of  Foue  Weeks'  Gestation.    Natueal  Size. 

(Bttmm.) 

the  organ  becomes  converted  into  the  decidua,  but  the  mucous 
membrane  of  the  cervix  remains  practically  unaltered  (fig.  10). 
Ihis  reaction  of  the  endometrium  in  pregnancy  is  of  great 
interest  and  will  be  referred  to  again  in  connection  with  tubal 
gestation.  As  the  ovum  enlarges,  it  becomes  possible  to  speak 
ot  three  distinct  portions  of  the  decidua  :  (1)  a  large  extent  of 
the  membrane  which  is  not  in  direct  contact  with  the  ovum 
at  all,  called  the  decidua  vera  ;  (2)  a  portion  in  contact  with 
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Fig.  12.— Decidua  Veea  ;  Cavernous  Layer. 
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between  the  decidua  and  the  normal  endometrium  may  be 
briefly  summed  up  as  follows  :  (1)  formation  of  decidual  cells  ; 
(2)  hypertrophy  and  dilatation  of  the  deepest  portions  of 
the  glands  ;  (3)  increased  vascularity,  leading  to  formation 
of  widely  dilated  capillaries  or  '  sinuses,'  and  interstitial 
hemorrhages ;  (4)  extensive  loss  of  the  surface  epithelium ; 
(5)  division  into  two  layers— the  superficial  compact,  the  deep 
cavernous;  (6)  great  increase  in  thiclmess— endometrium 
about  ^  of  an  inch,  decidua  f  to  i  of  an  inch. 

It  will  be  obvious  that  at  the  early  stage  (fourth  to  fifth 
day  of  development)  reached  by  Peters's  ovum,  vital  connec- 
tions exist  between  the  ovum  and  the  uterus,  maintained  by 
specialised  tissues  of  combined  foetal  and  maternal  origin. 
The  further  development  of  these  connections,  leading  to  the 
formation  of  the  highly  specialised  placenta,  must  next  be 
traced. 

Chorion  and  Placenta 

From  Peters's  ovum  we  pass  to  one  described  by  Graf  Spee, 
belonging  to  the  beginning  of  the  second  week  of  development ; 
the  gap  existing  between  these  two  has  not,  up  to  the  present, 
been  filled  by  observations  upon  the  human  ovum.  A  section 
through  a  portion  of  the  wall  of  this  ovum  is  shown  in  fig.  13. 
The  general  relations  of  the  embryonic  area  to  its  envelopes 
are  the  same  as  in  Peters's  ovum.  Two  new  points  of  great 
importance  are,  however,  to  be  noted :  (1)  the  chorion  shows 
the  presence  of  branching  villi  of  a  somewhat  complicated 
nature ;  (2)  the  embryonic  area  with  its  yolk-sac  is  seen  to 
be  united  to  the  chorion  by  a  mesoblastic  stalk  — the  abdo- 
minal pedicle  (ventral  stalk) — which  is  the  precursor  of  the 
umbilical  cord.  The  relatively  small  size  of  the  amnion  is 
well  shown  in  the  figure,  which  will  be  seen  to  resemble  in 
a  striking  manner  the  diagrammatic  representation  of  the 
development  of  the  amnion  shown  in  fig.  8.  The  chorionic 
villi  are  perfectly  formed,  consisting  of  an  outer  epiblastic 
covering  showing  great  proliferative  activity,  and  a  highly 
vascular  mesoblastic  core  of  connective  tissue  of  embryonic 
type.  The  relations  of  the  chorion  to  the  decidua  have  also 
at  this  period  undergone  marked  changes.  These  relations 
can  best  be  seen,  however,  in  another  ovum  of  about  the  sarde 
period— that  of  Leopold,  shown  in  fig.  14.    This  ovum,  which 
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was  examined  in  situ,  was  estimated  to  belong  to  the  end  of 
the  trst  week  of  development ;  it  is,  however,  in  all  probability 
a  little  older  than  this. 

In  Leopold's  ovum  it  is  apparent  that  the  decidua  and  the 
chorion  are  separated  by  a  considerable  space  except  at  the 
two  poles ;  at  the  base  a  process  of  the  decidua  basalis  directly 
supports, it;  at  the  free  pole  chorion  and  decidua  are  united 
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Fig.  13. — Sagittal  Section  of  Gkaf  Speb's  Ovrm.    (Graf  Spee.) 


over  quite  a  considerable  area,  corresponding  to  the  position, 
of  the  fibrin  cap  in  Peters's  ovum.  The  space  between' 
chorion  and  decidua  is  termed  the  chorio-decidual  space,  and 
is  occupied  by  numerous  villi,  seen  in  section  in  the  figure. 
Most  of  the  villi  contain  blood-vessels  :  some  are  free,  some  are 
attached  to  the  decidua  by  their  tips  ;  in  the  spaces  between 
them  lies  fresh  maternal  blood,  and  one  or  two  delicate 
maternal  capillaries  can  be  seen  opening  into  the  chorio- 
decidual  space.    Here,  then,  is  a  further  development  of  the 
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trophoBphere  seen  in  Peters's  ovum;  the  chorion  has  become 
vnious  and  a  system  of  spaces  contammg  maternal  blood 
h  the  villi.    This  is  obviously  a  great 

advance  towards  the  formation  of  a  placenta  with  a  definite 
Eternal  circulation.    In  a  second,  somewhat  older  ovum 
Leopold  found  that  the  whole  surface  of  the  chorion  was 
beset  with  vilH,  the  chorio-decidual  space  being  continuous 


Amnion 
ti  embryo 


Maternal 
capulary 


Decidua 
capsularis 


Chorionic  membrane 

Chorionic  villi 


Chono-decidual 
space 


Fia.  14. — Leopold's  Ovum  in  situ  ;  beqinninq  of  Second  Week. 

(Leopold.) 


around  the  entire  ovum.  There  is  probably  no  definite 
maternal  circulation  through  the  chorio-decidual  space ;  but 
the  villi  are  certainly  vascularised,  and  nutritive  materials 
from  the  effused  maternal  blood  can  be  taken  up  by  osmosis 
into  the  foetal  circulation.  The  arrangement  corresponds,  in 
fact,  to  a  simple  form  of  diffused  placenta  surrounding  the 
whole  ovum,  and  shows  a  distinct  advance  in  construction 
upon  the  trophosphere  previously  described.    In  this  manner 
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the  nutrition  of  the  ovum  is  provided  for,  while  time  is  gained 
for  the  formation  and  growth  of  the  highly  complex  discoidal 
placenta.  It  is  not  until  the  end  of  the  sixth  week  that  the 
placenta  begins  definitely  to  be  formed,  so  that  the  chorio- 
decidual  space  plays  an  important  part  in  the  nutrition  of  the 
ovum  for  a  considerable  period,  from  the  second  to  the  sixth 
week. 

The  structure  of  the  chorion  during  the  first  six  weeks 
of  development  must  now  be  described.  The  chorion  at 
this  period  is  everywhere  covered  with  complex  branching 
villi.  These  villi  are  definitely  arranged  in  clusters  in  an 
ovum  of  about  eight  weeks'  development  (fig.  15),  and  form  a 
thick  layer  of  delicate  branching  processes  springing  from  the 
outer  surface  of  the  chorion,  which  in  places  can  be  seen 
as  a  smooth  membrane.  The  chorion  consists  of  three  main 
elements :  (1)  an  epithelial  covering ;  (2)  a  connective-tissue 
stroma  ;  (3)  a  system  of  blood-vessels. 

(1)  The  chorionic  epithelium  is  the  outer  covering ;  it  is 
frequently  called  the  trophoblast.    It  consists  of  two  distinct 
layers — an  outer  layer  of  multinucleated  protoplasm,  undiffer- 
entiated into  cells ;  and  an  inner  layer  of  large  well-defined 
cells  with  oval  nuclei,  frequently  resting  upon  a  distinct  base- 
ment membrane.    The  outer  layer  is  termed  the  syncytium, 
or  simply  the  plasmodial  layer  ;  the  latter  is  termed  the 
cellular  layer,  or,  after  its  discoverer,  the  layer  of  Langhans. 
Both  layers  are  of  epiblastic  origin,  although  for  a  long  time 
it  was  thought  that  the  outer  layer  was  derived  from  the 
decidua  and  was  therefore  maternal.    The  whole  of  the 
chorionic  epiblast  is  originally  cellular,  and  the  syncytium  is 
formed  by  fusion  of  layers  of  contiguous  cells.    During  the 
early  months  the  syncytium  displays  great  activity,  throwing 
out  enormous  numbers  of  buds  and  processes  (fig.  16),  many 
of  which  develop  into  new  villi ;  sections  of  these  buds  may 
appear  under  the  microscope  as  isolated  plasmodial  masses, 
and  were  formerly  termed  '  giant  cells.'    The  cells  of  Langhans 
are  also  very  active ;  they  proliferate  freely  at  the  tips  and 
sides  of  the  villi,  especially  where  these  become  attached  to 
the  decidua.    Frequently  also  isolated  clusters  of  them,  with 
a  more  or  less  complete  covering  of  syncytium,  are  seen  cut 
across  in  sections  of  the  young  placenta.    The  latter  are  called 
the  islets  of  Langhans,  and  were  formerly  regarded  as  decidual 


Fig.  15. — Complete  Ovum  3"5  cm.  x  4'25  cm.  ;  about  Sixth  Week 

OF  Development. 

(CH.4JRING  CkOSS  HOSPITAL  MuSEUM.) 

The  chorion  is  beset  with  villi,  which  are  arranged  in  clusters.   The  darlc  area 
in  the  iipper  part  is  blooil-clot. 

[To  face  p.  22. 


1 


4 


Fig.  16. — Villus  from  Ovum  of  Six  Weeks'  Development, 
SHOWING  Appearances  of  Young  Syncytium. 
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in  origin.  The  young  syncytium  always  contains  a  large 
amount  of  glycogen  and  very  finely  divided  fat. 

(2)  The  stroma  is  a  delicate  reticulum  of  connective 
tissue,  embryonic  in  type,  which  supports  the  blood  vessels  ;  in 
the  larger  chorionic  branches  it  is  more  compact  than  m  the 
terminal  branches  or  villi.  The  interstices  form  a  system  of 
anastomosing  channels  which  are  probably  of  the  nature  of 
lymphatics. 

(3)  The  blood-vessels  are  the  terminal  ramifications  of  the 
umbilical  arteries  and  veins ;  in  the  larger  chorionic  branches 
they  lie  in  the  axis  ;  in  the  terminal  villi  capillaries  only  are 
found,  and  these  lie  immediately  beneath  the  epithelium,  where 
they  run  a  tortuous  course  and  anastomose  freely.  In  an 
injected  placenta,  a  tiny  thread  of  colouring-matter  can  often 
be  traced  from  a  villus  into  one  of  its  syncytial  buds,  showing 
the  commencement  of  vascularisation.  The  villi  are  extremely 
vascular,  and  often  appear  under  the  microscope  to  be  as  full 
of  blood  as  a  soaked  sponge  (see  fig.  17)  ;  between  the  foetal 
blood  in  the  villi  and  the  maternal  blood  in  the  chorio- 
decidual  space  nothing  intervenes  except  the  chorionic  epithe- 
lium and  the  endothelium  of  the  foetal  capillary  wall. 

The  chorion  retains  the  characters  just  described  until  the 
second  half  of  the  period  of  gestation,  when  changes  in  its 
structure  occur  which  will  be  referred  to  later  on.  The  chorio- 
decidual  relations  undergo  no  marked  change  until  the  latter 
half  of  the  second  month,  when  the  formation  of  the  discoidal 
placenta  is  begun.  This  process  simply  consists  in  the 
specialisation  of  a  part  of  the  chorion  to  perform  the  work 
previously  done  by  the  whole.  As  the  placenta  develops 
the  villi  covering  the  general  surface  of  the  chorion  become 
devascularised,  undergo  atrophy,  and  disappear  early  in  the 
third  month.  At  the  placental  site— the  base  of  the  ovum— 
the  villi  increase  greatly  in  size,  number,  and  complexity, 
while  important  changes  also  occur  in  the  underlying  decidua. 
A  diminution  in  the  total  area  of  the  villous  chorion  is  thus 
compensated  by  the  specialisation  of  a  part  of  it. 

The  changes  which  now  occur  at  the  placental  site  lead 
up  to  three  important  results:  (1)  by  repeated  subdivision 
enormous  numbers  of  chorionic  stems  and  terminal  divisions 
(villi)  are  produced  ;  (2)  firm  attachments  are  formed  between 
the  foetal  and  maternal  elements  ;  (3)  a  definite  maternal 
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circulation  is  established  through  that  portion  of  the  chorio- 
decidual  space  which  is  in  relation  to  the  decidua  basalis. 

(1)  The  enormous  numhers  of  villi  present  in  the  placenta 
"will  be  understood  from  an  examination  of  fig.  18,  which  re- 
presents a  portion  of  a  vertical  section  through  the  placenta. 
The  larger  chorionic  stems  spring  from  the  chorionic  mem- 
brane underlying  the  amnion,  and,  dividing  irregularly, 
terminate  in  an  indefinite  number  of  small  divisions  termed 
villi.  Some  of  these  stems  traverse  the  whole  thickness  of 
the  placenta,  so  that  their  terminal  villi  reach  the  decidua 
basalis.  Both  villi  and  larger  branches  appear  in  the  section 
to  be  of  very  diverse  size  and  shape,  but  this  is  partly  due  to 
the  varying  angles  at  which  they  have  been  cut.  The  larger 
branches  all  contain  large  vessels,  and  through  the  centre  of 
the  largest  of  all  one  or  more  arteries  and  veins,  running  side 
by  side,  can  usually  be  traced.  The  villi  are  not  in  contact 
with  one  another,  but  are  separated  by  spaces — the  inter- 
villous spaces.  It  will  be  obvious  that  these  spaces  form 
throughout  the  placenta  an  elaborate  system  of  branching 
channels  allowing  free  communication  to  take  place  between 
one  part  of  the  organ  and  another.  Through  the  general 
system  of  intervillous  spaces  the  maternal  circulation  is 
carried  on,  so  that  a  gentle  stream  of  maternal  blood  is  per- 
petually flowing  around  the  villi.  When  the  large  numbers  of 
these  villi  are  borne  in  mind,  it  will  be  evident  that  the 
superficial  area  of  contact  between  the  foetal  structures  and  the 
maternal  blood  in  the  placenta  is  of  very  great  extent.  In 
many  places  adjacent  villi  are  united  to  one  another  by  small 
deposits  of  fibrin  ;  isolated  syncytial  masses  are  seen  here  and 
there,  and  in  places  clusters  of  nuclei,  representing  areas  of 
proliferating  Langhans'  cells,  can  be  seen  on  the  surface  of  a 
villus  or  free  in  the  intervillous  spaces  (islets  of  Langhans). 
A  good  deal  of  maternal  blood  can  be  found  in  the  intervillous 
spaces  when  care  is  taken  to  prevent  it  from  escaping  during 
the  preparation  of  the  tissue  for  microscopic  section. 

(2)  The  placental  attachments  consist  of  {a)  a  firm  union 
between  large  numbers  of  villi  and  the  surface  of  the  decidua 
basalis  ;  and  (&)  a  special  development  of  the  decidua  at  the 
margins  of  the  organ,  {a)  The  attachment  of  the  villi  to 
the  decidua  presents  some  interesting  features.  Where  the 
two  come  into  contact,  the  syncytial  layer  of  the  chorionic 


Fig.  18. — Fully  Developed  Placenta  :  Eighth  Month. 
lu  the  larger  stem  is  a  section  of  an  artery  with  lumen  narrowed  by  endarteritis. 
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Fig.  19. — Placental  Villus  attached  to  the  Decidua. 

The  proliferating  cells  of  Langhans'  layer  liave  invaded  the  decidual  tissues. 
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epithelium  disappears,  and  a  marked  proliferation  of  the 
cells  of  Langhans  occurs;  th'ese  cells  spread  out  over  the 
adjacent  surface  of  the  decidua  for  some  distance,  and  also 
penetrate  it  to  some  extent,  lying  among  the  decidual  cells 
proper  (fig.  19).  In  this  way  the  villus  and  the  decidua 
become  firmly  welded  together  by  a  vital  process  of  growth. 
Many  villi  can  be  found  deeply  imbedded  in  this  manner ; 
others  are  attached  merely  by  their  tips.  (6)  At  the  placental 
margin  where  the  three  parts  of  the  decidua  are  united,  the 
membrane  is  of  great  thickness  and  strength ;  from  this 


Fio.  20. — Scheme  of  the  Placental  Attachments. 


thickened  portion  a  process  can  be  traced  running  inwards  for 
a  distance  of  one  to  two  inches  beneath  the  chorionic  mem- 
brane (fig.  20),  thus  adding  greatly  to  the  area  and  strength 
of  the  union  between  maternal  and  fcetal  structures.  This 
portion  is  sometimes  termed  the  subchorionic  decidua ;  it  will 
be  seen  that  it  limits  circumferentially  the  general  system  of 
the  intervillous  spaces. 

(3)  The  development  of  the  maternal  circulation  through 
the  placenta  has  not  yet  been  traced  in  detail;  great 
controversy  has  raged  in  the  past  upon  the  origin  of  the 
mtervillous  spaces,  into  which  we  need  not  enter,  as  this 
controversy  is  now  dead.  The  ova  of  Peters  and  Leopold  show 
us  the  beginnings  of  these  spaces,  and  no  great  stretch  of 
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the  imagination  is  required  to  carry  the  student  from  the 
vacuolated  trophosphere  of  the  first  week  to  the  chorio- 
decidual  space  of  the  second,  and  from  the  latter  to  the 
intervillous  spaces  of  the  placenta  itself.  The  intervillous 
spaces  are  of  course  progressively  developed  from  the  vacuo- 
lated spaces  of  the  trophosphere.  The  moment  at  which 
maternal  blood  begins  to  circulate  we  do  not  know,  for,  as  has 
been  said,  there  was  in  all  probability  no  actual  circulation 
through  the  chorio-decidual  space  in  Leopold's  ovum,  although 
a  few  small  capillaries  were  found  opening  into  it.  During  the 
development  of  the  placenta  other  and  larger  maternal  vessels 
become  laid  open,  so  as  to  communicate  with  this  space,  and 
the  active  agents  in  the  production  of  this  important  change 
are  the  chorionic  villi.  The  destructive  influence  exerted 
upon  maternal  tissues  by  the  young  chorionic  epithelium 
has  been  referred  to ;  evidences  of  penetration  of  the  walls 
of  maternal  vessels  by  syncytial  buds  and  processes  are 
abundant  in  the  developing  placenta,  where  all  stages 
of  the  process  may  be  traced  in  tissue  cut  into  serial  sec- 
tions. The  vessels  thus  penetrated  are  probably  merely  the 
dilated  capillaries  or  '  sinuses,'  which  have  been  described  as 
occurring  in  the  endometrium  of  menstruation  and  in  the 
decidua — i.e.  they  are  vessels  the  walls  of  which  consist 
merely  of  an  endothelial  coat,  and  which  therefore  offer  but 
a  feeble  resistance  to  the  phagocytic  action  of  the  chorionic 
epithelium.  After  having  been  thus  laid  open  they  lose  their 
endothelial  lining.  It  is  often  difficult  to  distinguish  afferent 
from  efferent  maternal  channels,  since  both  arise  from  dilated 
capillaries.  A  minor  result  of  phagocytic  action  is  that  the 
surface  of  the  decidua  basalis  becomes  irregularly  excavated 
and  presents  a  series  of  deep  trenches  with  intermediate  septa. 
Most  of  the  maternal  vessels  open  into  the  intervillous  spaces  on 
the  floor  of  these  trenches  (fig.  20).  The  maternal  circulation 
through  the  placenta  is  probably  slow.  The  coiling  course  of 
the  uterine  arteries  in  the  muscular  coat  diminishes  the  force 
of  the  current  entering  the  placenta;  the  outflow  from  the 
intervillous  spaces  is  perhaps  aided  by  the  intermittent 
uterine  contractions  characteristic  of  pregnancy,  which 
may  have  the  effect  of  aspirating  the  blood  into  the  veins. 
Towards  the  middle  of  pregnancy  the  sub-placental  sinuses 
assume  very  large  proportions,  and  their  closure  after  the 
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placenta  has  been  shed  is  a  matter  of  vital  importance  to  the 

life  of  the  mother. 

Concurrently  with  the  formation  of  the  placenta,  the  villi 
of  the  estra-placental  chorion  atrophy  and  become  function- 
less  converting  that  portion  into  a  smooth  membrane  to 
which  the  name  clwrion  lave  is  applied  ;  the  placental  chorion 
is  termed  the  chorion  f rondo suvi.  Chorion  Iteve  and  decidua 
capsularis  are  not  united  by  intergrowth  as  are  chorion 
frondosum  and  decidua  basalis. 

As  these  changes  progress  the  chorio-decidual  space  put- 
side  the  placental  area  becomes  obliterated  by  the  pressure  of 
the  growing  ovum  ;  atrophied  villi  surrounded  by  deposits  of 
fibrin  may  always  be  found  in  the  membranes  at  term  if  looked 
for  under  a  microscope  (fig.  21).  The  placental  area  §rows 
very  rapidly  during  the  first  few  weeks  of  its  formation,  until 
at  the  end  of  the  third  month,  when  the  ovum  fills  the  uterine 
cavity,  it  occupies  about  one-fourth .  to  one-fifth  of  the  total 
area  of  the  surface  of  the  uterine  walls.  Afterwards  it  grows 
pari  passu  with  the  uterus,  and  the  same  proportion  is  pre- 
served up  to  term. 

The  decidua  vera  undergoes  no  notable  development 
during  pregnancy,  and  when  the  ovum  grows  large  enough 
to  fill  the  uterine  cavity  completely — i.e.  about  the  beginning 
of  the  fourth  month — the  decidua  capsularis  becomes  apposed 
to  it,  and  at  term  these  two  portions  of  the  maternal  mem- 
branes are  inseparable.  Up  to  the  end  of  the  third  month 
a  space  exists  in  the  uterine  cavity  below  the  ovum,  bounded 
above  by  the  decidua  capsularis,  laterally  by  the  decidua  vera, 
and  below  by  the  os  internum  ;  it  is  called  the  decidual  space 
(figs.  30  and  31).  When  the  two  portions  of  the  decidua 
become  apposed,  the  decidual  space  is  obliterated.  At  term  the 
capsularis  has  undergone  considerable  atrophy  from  pressure, 
but  the  vera  fairly  preserves  its  general  characters.  This  is  of 
importance  in  relation  to  the  process  of  shedding  the  placenta. 

Upon  the  maintenance  of  the  relations  just  described, 
between  the  fcetal  and  maternal  elements  of  the  placenta,  the 
nutrition  of  the  foetus  in  utero  entirely  depends.  After  the 
formation  of  the  firm  chorio-decidual  attachments,  accidental 
separation  of  the  two  is  not  so  readily  brought  about  as 
at  earlier  periods  ;  hence  the  diminished  liability  to  abortion 
after  the  third  month. 
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We  know  very  little  about  the  details  of  the  interchanges 
between  the  foetal  and  maternal  blood-currents.  Particles  of 
finely  divided  insoluble  solid  matter  artificially  introduced 
into  the  maternal  circulation  in  animals,  cannot  pass  through 
the  placenta  to  the  foetus;  but  micro-organisms  are  able  to 
do  so  in  disease.  From  comparative  analyses  of  the  foetal 
blood  flowing  to  and  leaving  the  placenta,  we  know  that  it 
gives  up  carbonic  acid  and  absorbs  oxygen  in  transit.  The 
placenta  is  therefore  the  respiratory  organ  of  the  foetus, 
but  we  know  little  or  nothing  of  the  other  nutritional 
interchanges  effected  by  the  placental  circulation.  Osmosis 
can,  of  course,  readily  take  place  between  the  foetal  blood  in 
the  vessels  of  the  villi  and  the  maternal  blood  in  the  inter- 
villous spaces,  and  it  is  easy  to  understand  how  soluble  solid 
and  gaseous  substances  can  pass  freely  from  mother  to  foetus, 
or  the  reverse.  Glycogen  and  fat  are  present  in  the  placenta 
in  considerable  amount,  but  whether  these  substances  are 
derived  directly  from  maternal  sources,  or  whether  they  are 
produced  by  the  foetal  liver  or  other  foetal  organs  and  deposited 
in  the  placenta  from  the  foetal  blood,  is  at  present  unknown. 

The  Placenta  at  Term. — When  shed  from  its  uterine 
attachments  the  placenta  is  an  oval  or  circular  flat  cake  or 
disc  measuring  6  to  8  in.  (15  to  20  cm.)  in  diameter,  |  in. 
to  1  in.  (2  to  2|  cm.)  in  depth  at  the  centre,  which  is  the 
thickest  part,  and  weighing  about  sixteen  ounces.  The 
margin  is  thinner  and  firmer  than  the  centre,  and  passes 
abruptly  into  the  chorion  Iseve.  The  Joetal  surface  is  covered 
with  a  thin  smooth  membrane — the  amnion,  which  can  be 
readily  stripped  up  to  the  insertion  of  the  umbiUcal  cord 
(fig.  22).  The  surface  of  the  chorion  thus  exposed  is  also 
smooth  in  appearance,  and  running  over  it  are  seen  the  large 
superficial  branches  of  the  umbilical  vessels.  The  arteries  run 
irregularly  outwards,  but  never  quite  reach  the  margin  in  a 
normal  placenta  (fig.  57) ;  the  veins  accompany  and  often  cross 
them.  If  the  foetal  surface  is  now  incised,  the  chorionic  mem- 
brane is  seen  to  be  about  one  line  in  thickness,  and  from  its 
deep  surface  springs  the  mass  of  spongy  tissue  representing  the 
villi.  The  uterine  surface  (fig.  28)  contrasts  strongly  with  this. 
It  is  of  a  dull  red  colour,  and  is  divided  by  sulci  into  a  number 
of  irregularly  quadrilateral  areas  termed  the  cotyledons.  No 
vessels  are  visible  upon  it.  On  close  inspection  it  can  be  seen 


Fig.  22. — Human  Placenta  :  Fcetal  Surface. 

has  been  stripped  off  and  folded  round  the  cord  ;  the  chorion  Iceve  is  gathered  round 
the  margin  of  the  placenta. 

ITofacep.  28. 
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Fig.  23. — Human  Placenta  :  Uteeine  Surface. 

ITofacep.  29. 
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to  be  covered  with  a  thin  greyish  mottled  membrane  which  re- 
presents the  shed  portion  of  the  decidua  basalis  ;  in  parts  this 
is  incomplete,  exposing  the  spongy  tissue  beneath,  and  often 
it  feels  gritty  to  the  touch  from  the  presence  of  minute  areas 
of  calcareous  degeneration.  Around  the  margin  runs  a  large 
venous  channel  called  the  circular  sinus,  which  returns  some 
of  the  maternal  blood  from  the  intervillous  spaces  ;  it  seldom 
completely  surrounds  the  placenta.  If  the  placenta  is  incised, 
a  great  deal  of  dark  blood  slowly  runs  away  from  it,  and  if 
a  stream  of  water  is  turned  upon  the  cut  surface  the  inter- 
villous spaces  will  be  washed  out  and  the  arborescent  villi 
appear  as  a  dense  reticulum  of  greyish  threads.  The  placenta 
is  usually  attached  to  the  upper  part  of  the  body  of  the  uterus, 
including  the  fundus  and,  with  about  equal  frequency,  to  the 
adjacent  anterior  or  posterior  wall. 

Clear  evidence  of  extensive  degeneration  is  to  be  found 
in  the  placenta  at  term.  It  must  be  remembered  that  the 
placenta  is  a  caducous  structure  which,  after  serving  its 
temporary  purpose,  is  cast  off  by  the  organism.  Degeneration 
is  the  necessary  preliminary  of  shedding,  and  merely  indicates 
a  progressive  diminution  of  vitality  towards  the  close  of  the 
period  of  its  existence.  These  degenerative  changes  are 
chiefly  of  importance  because  of  the  necessity  of  distinguish- 
ing them  from  true  morbid  processes.  Both  the  foetal  and 
maternal  elements  of  the  placenta  are  affected.  The  initial 
change  consists  in  the  occlusion  of  considerable  tracts  of  the 
middle-sized  divisions  of  the  umbilical  arteries  by  a  process  of 
obliterating  endarteritis ;  it  maybe  found  as  early  as  the  seventh 
month  of  pregnancy,  and  slowly  progresses.  This  causes  a 
diminution  in  the  blood-supply  of  the  villi  fed  by  the  affected 
arterioles,  which  results  in  their  gradual  atrophy  and  degenera- 
tion ;  this  again  is  accompanied  by  the  extensive  deposition  of 
fibrin  from  the  maternal  blood  upon  the  chorionic  epithelium, 
so  that  neighbouring  villi  meet  and  the  intervillous  spaces 
of  the  affected  area  thus  become  obliterated.  In  this 
manner  solid  patches  are  formed  among  the  spongy  placental 
tissues,  in  which  the  villi  are  functionless,  for  the  foetal  cir- 
culation has  been  arrested  by  obliterating  endarteritis,  while 
the  maternal  circulation  has  been  destroyed  by  blocking  of 
the  intervillous  spaces  with  fibrin.  These  patches  are  termed 
placental  infarcts ;  they  occur  as  firm  yellowish-white  well- 
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defined  arenas,  varying  in  size,  under  normal  conditions,  from 
that  of  a  millet-seed  to  that  of  a  filbert.  They  ar«-most  numerous 
on  the  uterine  surface  and  on  the  marginal  cotyledons.  The 
superficial  layers  of  the  decidua  basalis  undergo  a  form  of 
degeneration  known  as  fibrinous  degeneration,  the  decidual 
cells  becoming  entirely  lost.  In  addition,  extensive  thrombosis 
occurs  in  the  sub-placental  sinuses  during  the  later  months 
of  pregnancy,  the  cause  of  which  is  not  well  understood,  but 
which  certainly  interferes  to  some  extent  with  the  freedom  of 
the  maternal  circulation. 

From  about  the  fifth  month  onwards  the  chorionic  epi- 
thelium consists  of  only  one  layer — the  syncytium ;  the  layer 
of  Langhans  has  disappeared.  The  syncytium  is  also  much 
less  active  in  the  later  than  in  the  earlier  months,  throwing 
out  comparatively  few  buds  and  processes ;  and  as  term 
approaches  this  layer  becomes  atrophied  and  incomplete 
(fig.  17). 

It  is  possible  that  these  degenerative  changes  limit  the 
duration  of  pregnancy,  and  participate  in  causing  the  onset  of 
labour  by  rendering  the  placenta  incapable  of  providing  for 
the  continually  increasing  nutritional  requirements  of  the 
foetus. 

Amnion,  Umbilical  Cord,  and  Fcetus 

Amnion. — This  membrane  consists  of  an  outer  layer  of 
mesoblast  and  an  inner  layer  of  epiblast.  Although  at  first 
greatly  outstripped  in  growth  by  its  companion  membrane,  the 
chorion,  the  two  soon  come  together  and  remain  in  loose  con- 
tact by  their  mesoblastic  surfaces,  but  no  vital  union  takes  place 
between  them.  The  fully  formed  amnion  consists  of  a  single 
layer  of  cubical  or  low  columnar  epithelium  resting  upon  a 
stratum  of  loose  connective  tissue.  As  pregnancy  advances 
the  epithelium  becomes  flatter.  The  amnion  is  firmly  united 
to  the  umbilical  cord  at  its  point  of  insertion  into  the  placenta, 
so  that  it  cannot  be  stripped  off  the  cord,  although  it  is  readily 
separable  from  both  the  placental  and  extra-placental  chorion 
{chorion  frondosum  and  chorion  IcBve). 

At  an  early  period  fluid  (the  liquor  amnii)  appears  within 
the  amnion,  separating  it  from  the  dorsal  surface  of  the 
embryo.  It  gradually  increases  in  quantity  as  development 
advances,  until  at  term  it  amounts  on  an  average  to  one  or  two 
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pints;  variations  from  ten  to  fifty  ounces  are,  however,  not 
uncommon  under  normal  conditions.  At  term  it  is  a  clear 
pale  fluid  of  low  specific  gravity,  and  its  composition,  according 
to  Hoppe-Seyler,  is  as  follows  : 

Water   98-41  per  cent. 

Albumen       .       .       .       .       •  0'19  ,, 

Inorganic  salts      ....  0'59  „ 

Extractives   0-81  „ 

100-00 

The  amount  of  albumen  present  in  the  early  months  is  much 
higher  than  this,  and  may  reach  10  per  cent.  The  most  im- 
portant extractive  is  urea,  which  is  present  in  traces  from  the 
sixth  week  onwards.  Various  matters  in  suspension  are  also 
found,  such  as  lanugo  hairs,  epidermal  scales,  cells  derived 
from  the  amniotic  epithelium,  and  particles  of  vernix  caseosa 
detached  from  the  skin  of  the  foetus.  Glucose  may  be  found 
in  cases  of  diabetes.  The  function  of  the  amniotic  fluid  is 
mainly  protective.  It  assists  in  maintaining  an  even  tem- 
perature, acts  as  a  buffer  against  external  injuries,  equalises 
pressure,  allows  free  movements  of  the  foetus,  and  flushes  the 
passages  from  within  with  a  sterile  fluid  during  labour.  Nutri- 
tive value  has  been  claimed  for  it  on  the  ground  that  it  is 
swallowed  by  the  foetus  during  the  later  months  of  gestation. 
Certainly  lanugo  and  epidermal  scales  are  not  uncommonly 
found  in  meconium,  and  there  is  no  doubt  that  they  have 
entered  the  alimentary  canal  by  being  swallowed  with  liquor 
amnii ;  sometimes  also  balls  of  fine  lanugo  hairs  have  been 
found  in  the  stomach  of  a  dead  foetus.  It  is  possible,  there- 
fore, that  fluid  obtained  by  swallowing  liquor  amnii  may  be 
of  use  in  the  general  metabolism  of  the  foetus. 

Umbilical  Cord.— This  structure  connects  the  body  of 
the  foetus  with  the  placenta.  Its  earliest  appearance  in  the 
human  ovum  is  shown  in  the  specimen  of  Graf  Spee  (fig.  13), 
where  a  band  of  mesoblastic  tissue  is  seen  uniting  the  em- 
bryonic area,  with  its  amnion  and  umbiHcal  vesicle,  to  the 
chorion.  This  band  was  previously  described  by  His,  who 
termed  it  the  ventral  stalk.  Along  this  stalk  pass  the  foetal 
vessels  which  vascularise  the  growing  chorion;  they  are 
branches  of  the  posterior  end  of  the  primitive  abdominal  aorta. 
Later  the  allantois  also  grows  into  it ;  this  structure  is  an  out- 
growth from  the  hinder  end  of  the  primitive  gut,  and  in  lower 
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mammals  it  is  larger,  and  plays  a  much  more  important  part, 
than  in  man.  Sometimes  in  the  human  ovum  the  allantois 
does  not  extend  as  far  as  the  chorion  at  all ;  and  according  to 
His  the  ventral  stalk  may  be  vascularised  before  its  appear- 
ance, so  that  it  is  evident  that  the  part  which  it  plays  in  the 
development  of  the  umbilical  cord  is  a  secondary  one.  Later 
on  the  umbilical  vesicle,  with  its  omphalo-mesenteric  (vitelline) 
duct,  also  fuses  with  the  ventral  stalk,  so  that  the  umbilical 
cord  when  fully  formed  consists  developmentally  of  the 
following  component  parts  :  (1)  the  ventral  stalk ;  (2)  the 
umbilical  blood-vessels  from  the  primitive  aorta ;  (3)  the 
allantois  ;  (4)  the  umbilical  vesicle  with  its  vitelline  duct. 

About  the  third  month  of  gestation  the  vessels  of  the  cord 
are  four  in  number — two  arteries  and  two  veins ;  the  latter 
afterwards  fuse  to  form  a  single  vessel,  so  that  at  term  there 
are  two  arteries  and  one  vein.  Traces  of  the  allantois,  in  the 
form  of  a  small  canal  lined  by  cubical  epithelium,  may  be 
found  in  the  foetal  end  of  the  cord  up  to  term  (fig.  24a).  The 
umbilical  vesicle  soon  disappears,  but  it  is  stated  that  a  trace 
of  it  may  sometimes  be  found  at  term  in  the  form  of  a  minute 
yellowish  body  at  the  placental  insertion  of  the  cord.  The 
coelom  is  also  prolonged  into  the  cord  in  the  early  months  of 

gestation,  and  this  con- 
dition may  persist  to  term, 
giving  rise  to  a  congenital 
ventral  hernia  or  exom- 
phalos. 

At  term,  the  cord  varies 
in  length  from  5  to  60  in. 
(10  to  120  cm.),  the  aver- 
age being  from  18  to  24  in. 
(45  to  60  cm.).  The  ves- 
sels are  always  twisted, 
the  arteries  usually  en- 
circling the  vein  from  left 
to  right ;  this  torsion  is 
evident  as  early  as  the 
third  month,  but  the  cause 
of  it  is  unknown.  The  vessels  are  supported  by  a  loose 
mucoid  connective  tissue  called  Wharton's  jelly.  This  con- 
nective tissue  is  irregularly  disposed  round  the  vessels,  giving 


Fig.  25. — The  Umbilical  Cobd  at  Term. 

A.  Trnnsverse  section  showing  vessels. 
B.  A  portion  showing  torsion. 


U.S. 


Fig.  24a. — Umbilical  Coed,  Fodtal  End.     x  5i. 
(VVhitiiidge  Williams.) 
U.A.  tTmbiliGal  arteries.   U.S.  Remuaiit  of  allaatois.   U.V.  Umbilical  veiu. 
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rise,  in  places,  to  protuberances  termed /aZse  knots,  which  at 
times,  but  not  always,  contain  a  loop  of  vessels.  Sometimes 
a  true  knot  is  formed  by  the  foetus  slipping  through  a  loop 
of  a  very  long  cord  in  utero  (fig.  26).  This  does  not  neces- 
sarily arrest  the  circulation  through  the  cord.  The  epithelial 
covering  of  the  cord  consists  at  term  of 
stratified  cubical  cells,  resembling  the 
foetal  epidermis  (fig.  24&) .  It  is  generally 
believed  that  these  cells  are  formed  from 
a  prolongation  of  the  foetal  skin  over  the 
umbilical  cord,  and  are  not  developed 
from  the  amnion. 

The  cord  is  usually  attached  to  the 
centre  of  the  placenta  {central  insei'- 
tion) ;  it  may,  however,  be  placed  nearer 
the  margin  than  the  centre  (excentric 
insertion)  or  upon  the  edge  {battledore 
insertion),  or  it  may  be  inserted  upon 
the  membranes  outside  the  placenta 
{velamentons  insertion)  (see  fig.  58).  The 
foetal  insertion  of  the  cord  is  not  subject 
to  variation.  It  will  be  noted  that  while 
its  precursor,  the  ventral  stalk,  is 
attached  to  the  caudal  extremity,  as  the 
ccelom  closes  and  the  umbilical  vesicle 
atrophies,  the  point  of  attachment  in 
carried  forward  to  about  the  centre  of 
the  body  of  the  foetus. 

Foetus. — During  the  first  six  weeks' 
of  its  development  the  human  embryo  is 
indistinguishable,  except  by  an  expert 
embryologist,  from  that  of  other  mam- 
mals or  even  birds.  About  the  end  of 
the  second  month  it  acquires  definite  characteristics  which 
serve  to  distinguish  it  from  others.  It  is  usual  to  speak 
of  the  embryo  during  the  first  two  months,  and  the  fostus 
later  than  that  period. 

A  human  embryo  of  the  end  of  the  first  month,  10-5  mm. 
in  length,  is  shown  in  fig.  27.  It  is  markedly  flexed,  so  that 
the  cephalic  and  caudal  extremities  are  almost  in  contact. 
The  predominant  size  of  the  head  and  the  caudal  insertion  of 
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Fig.  26. — Umbilical 
Coed  avith  True  Knot. 
(Chabing  Cross 
Hospital  Museum.) 
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the  umbilical  cord  will  be  noticed.  An  embryo  from  the  end 
of  the  second  month,  23  mm.  =  1  inch  in  length,  is  shown  in 
fig.  28.  At  this  period  the  development  of  the  limbs  has 
considerably  advanced,  the  fingers  and  toes  being  formed  ; 
the  upper  abdomen  is  protuberant  owing  to  rapid  growth  of 
the  liver ;  and  the  eyes,  nose,  mouth,  and  ears  are  formed. 
At  the  end  of  the  third  month  the  foetus  measures  7*5  to  9  cm. 
(3-3i  in.)  ;  the  umbilical  cord  equals  it  in  length  and  its 
vessels  have  become  twisted  ;  although  the  external  sexual 
organs  are  undifferentiated,  the  sex  may  be  established  by 
examination  of  the  internal  organs. 

The  progress  of  the  foetus  in  length  and  weight  during  the 
succeeding  months  of  gestation  is  as  follows  : 


Period 

4th  month  (lunar) 

5th  ., 

6th  „ 

7th  „ 

8th  „ 

9th  „ 

10th  „ 


Length 

10  to  17  cm.  (  4  to  61  in.) 
18  to  27  „  (  7  to  lOi  „  ) 
28  to  34  „  (11  to  ISk  „  ) 
35  to  38  „  (14  to  15"  „  ) 
39  to  41  „  (15i  to  161  „  ) 
42  to  44  „  (17""  to  17|  „  ) 
50  to  58   „   (20   to  21    „  ) 


Weight 
ilb. 

9i 

^2  I! 

7to7i  „ 


It  will  be  seen  that  the  rate  of  growth  of  the  foetus  is  not 
only  very  irregular  from  one  month  to  another,  but  subject 
to  considerable  variations.  A  simple  method  of  determining 
the  period  of  development  of  the  foetus  with  sufficient  accu- 
racy for  clinical  purposes  is  that  during  the  first  five  lunar 
months  the  length  in  centimetres  is  the  square  of  the  month  ; 
and  during  the  second  five  months  it  is  found  by  multiplying 
the  number  of  the  month  by  five.  Thus  the  length  at  the 
end  of  the  third  month  is  3  x  3  =  9  cm.  (3^  inches),  at  the 
end  of  the  seventh  month  7  x  5  =  35  cm.  (14  inches). 

The  Mature  Foetus. — Though  subject  to  considerable 
variations,  the  average  length  of  the  foetus  at  term  is  about 
50  cm.  (20  inches)  and  the  average  weight  7  to  7^  lb.  Males 
are  usually  rather  heavier  than  females.  Weight  is  much 
more  variable  than  length,  for  from  various  causes  a  mature 
foetus  may  weigh  much  less  than  the  average,  while,  from 
disease,  a  premature  foetus  may  equal  it  in  weight.  Healthy 
mature  infants  may  weigh  only  5  to  5^  lb.,  but  any  weight 
below  this  is  probably  to  be  attributed  either  to  pre-maturity 


Fig.  27.— Human  Embryo  of  Fotjeth  Week.    (Whitriuge  Wm.tAMs)) 
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or  to  hereditary  syphilitic  taint.  A  foetus  weighing  over 
10  lb  is  not  rare  ;  a  weight  of  over  12  lb.  is,  however,  very 
uncommon  and  is  usually  accounted  for  by  post-maturity-^.e 
undue  prolongation  of  the  period  of  gestation.  The  general 
differences  between  a  premature  and  a  mature  foetus  may  be 
tabulated  as  follows : 

Seven  months'  Foetus.  Mature  Fcetus. 

1  Skin  lax,  wrinkled,  yellowish  or  dull   i  Skin   smooth,  plump,  pink,  covered 

red  in  colour,  little  vernix  caseosa.   ,      with  vernix  caseosa. 

2  Subcutaneous  fat  scanty.  i  Subcutaneous  fat  abundant. 

3.  Hair  on  scalp  short,  yellowish.         i  Abundant  dark  hair  on  scalp,  1  to 

t      1\  inch  long. 

4  Lanugo  present  over  whole  body^    I  Lanugo  absent  from  most  situations. 

5  Short  nails  on  fingers  and  toesT         Nails  project  beyond  finger-tips. 
Skull  sutures  open.  1  Skull  sutures  closed  {i.e.  bones  in 

1      contact)  except  at  fontanelles. 
7.  Moves  and  cries  feebly  when  born.       Moves  and  cries  vigorously  when  born 

The  Fcetal  Circulation.— The  umbilical  vein,  which  brings 
purified  arterial  blood  from  the  placenta,  enters  the  trunk  at 
the  umbilicus  and  runs  beneath  the  anterior  abdominal  wall 
to  reach  the  lower  surface  of  the  liver  (fig.  29,  vu.).    Here  it 
gives  off  branches  to  the  left  lobe,  the  lobus  quadratus  and 
lobus  Spigelii,  which  thus  receive  a  direct  supply  of  pure  blood 
from  the  placenta.    It  then  gives  off  another  branch  which 
joins  the  portal  vein  {vp.)  as  the  latter  is  about  to  enter  the 
right  lobe ;  as  the  portal  vein  brings  impure  blood  from 
the  alimentary  canal,  the  blood-supply  of  the  right  lobe  of 
the  liver -is  less  pure  than  that  of  the  other  lobes.  After 
giving  off'  these  branches  to  the  liver,  the  umbilical  vein,  now^ 
reduced  in  size  and  called  the  ductus  venosus  (dv.),  enters 
the  inferior  vena  cava  {vci.).     Blood  which  Has  passed 
through  the  liver  is  carried  by  the  hepatic  veins  {vh.)  to  the 
same  great  venous  trunk,  which  now  contains  a  mixed  stream 
consisting  of  pure  blood  from  the  ductus  venosus,  and  impure 
blood  coming  up  from  the  lower  extremities  through  the 
iliac  veins,  and  from  the  liver  through  the  hepatic  veins.  The 
blood  brought  up  to  the  heart  by  the  inferior  vena  cava  is, 
however,  still,  comparatively  speaking,  pure,  for  the  amount 
of  impure  blood  carried  into  this  vessel  by  the  hepatic  and 
iliac  veins  (lower  extremities  and  pelvis)  is  relatively  small. 

The  inferior  vena  cava  enters  the  floor  of   the  right 
auricle,  and  the  blood-stream  is  immediately  directed  by  the 
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Eustachian  valve  through  the  foramen  ovale  into  the  left 
auricle  ;  thence  it  flows  through  the  mitral  valve  into  the  left 


=  Venous  blood  from  bead,  neck, 
viscera,  and  extremities. 
335=  Arterial  blood  from 

placenta. 
pii|i=  Mixed  blood. 


FlO.  29.-SOHBME  OF  THE  FOiTAL  ClBOULATION.  (EDGAR.) 

ventricle,  and  thence  into  the  aorta.  From  the  aorta  branches 
pass  to  the  head,  neck,  and  upper  extremities  through  the  mno- 
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minate,  left  carotid,  and  left  subclavian  trunks ;  excepting  the 
liver,  these  parts  therefore  receive  the  purest  supply  of  blood. 
From  these  parts  the  venous  blood  is  returned  to  the  right  auricle 
by  the  superior  vena  cava  (vcs.)  ;  thence  it  passes  through  the 
tricuspid  valve  to  the  right  ventricle.  There  are  therefore 
two  blood-currents  crossing  one  another  in  the  right  auricle, 
and  it  is  believed  that  they  are  completely  separated  from  one 
another  by  the  Eustachian  valve.  From  the  right  ventricle 
the  blood  passes  into  the  pulmonary  artery,  which,  after 
giving  off  branches  to  the  lungs,  passes  on,  as  the  ductus 
arteriosus  (da.),  to  join  the  thoracic  aorta  near  the  origin  of 
the  left  subclavian  vein.  The  abdominal  aorta  (ao.)  now 
contains  a  very  mixed  supply  of  blood  consisting  of  a  small 
amount  of  arterial  blood  from  the  placenta,  which  has  passed 
from  the  right  auricle  through  the  Eustachian  valve  to  the 
left  side  of  the  heart,  and  a  large  amount  of  venous  blood 
from  the  lower  extremities  and  pelvis  (iliac  veins),  liver  (hepatic 
veins),  and  head,  neck,  and  upper  extremities  (ductus  arteriosus). 
The  aorta  divides  into  the  two  iliac  arteries  ;  each  of  these  in 
turn  divides  into  (1)  a  hypogastric  or  umbilical  artery  (ati.), 
giving  off  twigs  to  the  pelvis,  and  then  passing  into  the 
cord,  and  so  to  the  placenta,  and  (2)  an  external  iliac  branch 
running  to  the  lower  limbs.  The  curious  anomaly  is  thus 
presented  that  the  arterial  supply  of  the  lower  extremities  is 
derived  from  the  same  trunk  as  the  venous  blood  which  is 
carried  to  the  placenta  to  be  purified.  The  blood  carried  to 
the  placenta  by  the  umbilical  arteries  passes  through  the  villi, 
and  is  returned  in  a  purified  state  to  the  foetus  through  the 
umbilical  vein  (vu.). 

Changes  in  the  Foetal  Circulation  at  Birth. — These  are 
due  to  two  causes  :  (1)  the  expansion  of  the  lungs  by  respira- 
tion; (2)  the  arrest  of  the  placental  circulation.  The  im- 
mediate effect  of  respiration  is  to  divert  a  great  part  of  the 
blood  from  the  right  ventricle  to  the  lungs,  and  the  ductus 
arteriosus  accordingly  becomes  greatly  contracted.  The  im- 
mediate effect  of  arresting  the  placental  circulation  is  to 
reduce  the  pressure  in  the  right  auricle  by  diminishing  the 
quantity  of  blood  entering  it  through  the  inferior  vena  cava. 
At  the  same  time  the  pressure  in  the  left  auricle  is  raised  by 
the  mcreased  amount  of  blood  returned  to  it  from  the  lungs ; 
the  pressure  in  the  two  auricles  is  thus  more  or  less  equalised' 
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the  flap  valve  of  the  foramen  ovale  closes,  and  the  passage 
of  blood  from  the  right  to  the  left  auricle  is  arrested.  The 
umbilical  vessels,  ductus  arteriosus,  and  ductus  venosus 
become  gradually  occluded  by  thrombosis,  but  all  may  persist 
in  the  form  of  fibrous  cords  in  the  adult.  The  transition 
from  the  foetal  to  the  adult  type  of  circulation  is  probably 
completed  in  a  few  days. 

General  Physiology  of  the  Foetus. — The  placenta  sub- 
serves the  functions  of  respiration  and  nutrition,  and  through 
it  the  foetus  obtains  all  the  oxygen  and  nutritive  materials 
it  requires.  We  know  practically  nothing  of  the  manner  in 
which  the  materials  absorbed  from  the  maternal  blood  are 
worked  up  into  the  foetal  tissues.  There  can  be  no  doubt  that 
large  quantities  of  fat,  for  example,  are  produced  in  some  way 
in  the  body  of  the  foetus,  for  Fehling  has  shown  that  the  pro- 
portion of  fat  increases  from  0*45  per  cent,  of  the  body-weight 
at  the  fourth  month  to  9"1  per  cent,  at  term.  As  fat  is  a  non- 
diffusible  substance  it  cannot  pass  through  the  placenta,  and 
therefore  must  be  elaborated  by  the  foetal  organs  themselves. 

Attention  has  been  already  drawn  to  the  large  size  of 
the  foetal  liver  in  the  early  months,  and  to  the  remarkable 
arrangements  for  supplying  it  with  pure  placental  blood. 
At  the  fourth  week  of  gestation  the  foetal  liver  has  attained 
a  predominant  size  among  the  abdominal  viscera  ;  during 
the  second  month  this  predominance  increases,  causing  pro- 
tuberance of  the  upper  abdomen.    In  the  later  months  it 
becomes  proportionately  smaller,  but  even  at  term  it  is  un- 
duly large,  for  it  weighs  one-eighteenth  part  of  the  total 
body-weight  of  the  foetus,  while  the  proportion  in  the  adult  is 
one-thirtieth.    In  the  third  month  the  gall-bladder  contains 
a  yellow  fluid  in  which  bile  salts  and  acids  can  be  detected, 
and  which  is  therefore  a  true  biliary  secretion.    Bile  pigment 
appears  later  ;  but  glycogen  and  urea,  both  products  of  hepatic 
activity,  are  also  present  in  the  foetal  tissues  at  an  early  period 
of  development.   There  can  be  very  little  doubt  that  the  liver 
plays  an  important  role  in  foetal  physiology,  which  may  perhaps 
be  as  much  constructive  as  excretory. 

The  chief  excretory  organs  — the  kidneys  and  the  skin- 
are  also  functionally  active  in  the  foetus.  We  do  not  know 
the  precise  period  at  which  the  kidneys  begin  to  secrete  urme, 
but  during  the  last  two  months  of  development  the  bladder 
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usually  contains  a  little  clear  fluid  in  which  urea,  albumen, 
and  chlorides  can  be  detected,  and  which  is  therefore  a  true 
renal  secretion.    Sebaceous  glands  appear  in  the  skin  at  the 
fifth  month,  the  sweat-glands  somewhat  later.    The  structure 
of  the  foetal  epidermis  is  very  simple,  the  horny  layer  being 
practically  absent,  and  transudation  from  the  fcetal  capillaries 
into  the  liquor  amnii  probably  takes  place  with  ease.  The 
traces  of  urea  found  in  the  amniotic  fluid  may  therefore  reach 
it  directly  from  the  blood  by  passing  through  the  skin. 
The  vernix  caseosa  is  the  abundant  product  of  the  active 
sebaceous  glands.     The  meconium  found  distributed  in  the 
gut  of  the  mature  foetus,  from  the  duodenum  to  the  rectum, 
is  chiefly  composed  of  the  waste  products  of  the  hepatic 
secretion.    It  also  often  contains  numbers  of  lanugo  hairs 
and  squamous  epithelial  cells,  which  can  be  recognised  under 
the  microscope;  the  only  possible  way  in  which  they  can 
reach  the  intestine  is  by  the  foetus  swallowing  quantities  of 
its  liquor  amnii,  in  which  these  elements  are  always  to  be 
found  in  suspension.     The  uniform  distribution  of  this  sub- 
stance throughout  the  gut  indicates  that  peristalsis  is  present 
in  the  foetal  intestines,  otherwise  accumulation  in  the  upper 
part  would  necessarily  take  place. 


The  Gravid  Uterus 

The  uteras  undergoes  a  remarkable  series  of  changes 
dui-ing  pregnancy,  which  are  without  parallel  in  any  other 
organ.  They  result  in  an  increase  of  weight  from  1^  to  2  oz. 
before  impregnation,  to  2  to  2^  lb.  at  term. 

Changes  in  Shape  and  Size.— During  the  first  month  of 
gestation  the  uterus  undergoes  no  appreciable  alteration  in 
shape  or  size,  but  towards  the  end  of  the  second  month  well- 
marked  alterations  are  apparent.  The  body  of  the  normal 
non-gravid  uterus  has  the  shape  of  a  pear  flattened  in^  an 
antero-posterior  plane ;  during  the  second  month  it  expands 
m  the  antero-posterior  plane,  but  is  still  wider  at  the  fundus 
than  below.  The  uterine  body  now  measures  about  2  inches 
m  vertical  by  U  mch  in  transverse  diameter  (5  cm.  by  4  cm.) 
(fig.  30).  At  the  end  of  the  third  month  (twelve  to  thirteen 
weeks)  It  IS  nearly  globular  in  shape,  and  has  greatly  increased 
m  size,  measuring  about  Bi  to  4  inches  (9  cm.  to  10  cm  )  in 
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diameter  (fig.  31).  It  has  now  become  large  enough  to  fill  the 
pelvic  cavity,  and  in  a  primigravida  (a  woman  pregnant  for 
the  first  time)  may  be  felt  just  above  the  level  of  the  pubes 
on  abdominal  palpation.  In  a  multipara  it  is  often  higher 
than  this.  At  the  end  of  the  fourth  month  it  has  again 
become  distinctly  pyriform  in  shape  (fig.  32)  ;  the  vertical 
diameter  is  about  6  inches  (15  cm.),  and  the  fundus  may 
be  felt  somewhat  nearer  the  umbilicus  than  the  pubes.  The 


Fig.  30. — Gkavid  Uterus  at  End  of  Second  Month.    Feoji  a 
Fkozen  Section.  (Beaune.) 

The  uterus  is  retroverted,  but  shows  the  expausion  of  the  body-cavity.   D.C.  Decidiia  cajisuhiris. 
D.S.  Decidua  basnlis  (serotiua).    D.V.  Decidua  vera. 

pyriform  shape  is  henceforth  preserved  until  term.  Measure- 
ments of  the  height  of  the  fundus  above  the  pubes  are  some- 
what fallacious,  but  at  the  end  of  the  fifth  month  (twenty-two 
weeks)  the  uterus  usually  extends  to  the  level  of  the  umbilicus  ; 
at  the  end  of  the  seventh  month  (thirty-one  weeks)  it  is  mid- 
way between  the  umbilicus  and  the  tip  of  the  xiphoid  cartilage  ; 
the  highest  point  is  reached  about  ten  to  fourteen  days  before 
term,  when  the  fundus  extends  to  the  tip  of  the  xiphoid 
cartilage.    It  then  sinks  a  little  lower  in  the  abdomen.  The 
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average  height  of  the  fundus  above  the  pubes  at  term  is  about 
10  to''l2  inches  (25  to  30  cm.),  being  a  little  greater  m  a 
multipara  than  in  a  primigravida :  the  widest  transverse 
diameter  of  the  uterus  is  8^  to  9  inches  (21  to  22  cm.).  As 
seen  in  frozen  sections,  the  uterus  from  the  fifth  month 


D .  capsularis 
without  placenta 


Basal 
placenta 


Bladder 


D.  capsularis 
with  placenta 


Junction,  of  D. capsularis 
and  D .  vera 


Fig.  31. — Gravid  Uterus  at  End  of  TraRD  Month.  From  a  Frozen  Section. 

(Clarence  Webster.) 
This  specimen  also  illustrates  the  formation  of  placenta  priBvia. 

onwards  is  markedly  moulded  posteriorly  upon  the  vertebral 
column  (figs.  32  and  33). 

During  the  first  three  months  of  pregnancy  the  ovum  does 
not  completely  fill  the  uterine  cavity  (figs.  10,  30,  and  31) ; 
a  space  persists  in  the  lower  part  of  the  body  of  the  uterus, 
known  as  the  decidual  space  (see  p.  27).  During  the  fourth 
month  the  decidua  vera  and  capsularis  become  closely  apposed, 
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obliterating  this  space,  and  bringing  the  ovum  over  the  os 
internum  (fig.  32) ;  the  same  relation  is  thence  maintained  to 
term. 

Changes  in  Relations. — The  position  of  the  gravid  uterus 
after  it  has  risen  out  of  the  pelvis  is  rarely  precisely  mesial ; 


to 


it  is  usually  deflected  to  one  or  other  side,  more  often 
the  right  than  the  left.  This  is  called  the  lateral  ohliqmty 
of  the  uterus.  It  is  also  believed  that  rotation  on  a  vertical 
axis  occurs,  bringing  one  or  other-usually  the  left-cornu 
forwards  towards  the  abdominal  wall.  This  statement  has  not 
been  supported  by  the  study  of  frozen  sections  (Webster),  and  its 
accuracy  is  open  to  doubt.    The  normal  position  of  anteversion 
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(tiltincr  forwards)  of  the  body  of  the  uterus  is  often  exaggerated 
the  first  two  months;  afterwards  the  uterine  axis 
be  imes  almost  erect  (fig.  32)  ;  later  still  the  orga-  becomes 
Zm  upon  the  vertebral  column,  and  towards  the  end  of 
Trec^nancy  the  tendency  to  anteversion  agam  appears,  especially 
L  multiparas  with  lax  abdominal  walls.  These  changes  in  the 
decree  of  anteversion  produce  corresponding  variations  m 


Utero 
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of 


/  rowriv  Pouch  ui 

Bladder  ^^"^  Douglas 


Fig.  33. — Fbozen  Section  of  Gbavid  Utebus  at  Term.  (Leopold.) 


the  position  of  the  cervix  which  are  appreciable  to  clinical 
examination.  Thus,  during  the  first  two  months  the  cervix 
is  carried  backwards  by  exaggerated  anteversion  of  the  fundus, 
until  the  external  os  is  difficult  to  reach  with  the  finger. 
Later  on  it  becomes  more  central,  and  the  os  is  easily  reached. 
As  term  approaches  the  cervix  again  becomes  displaced  back- 
wards, and  it  may  be  quite  difficult  to  reach  it  when  labour 
sets  in. 
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The  relations  of  the  uterus  to  its  peritoneal  investment 
undergo  considerable  changes.  The  uterine  peritoneum  de- 
velops pari  'pcbssu  with  the  growth  of  the  uterus,  and  the 
anterior  and  posterior  peritoneal  pouches  are  preserved  (figs.  32 
and  33).  The  utero-sacral  folds  rise  up  to  the  level  of  the  pelvic 
brim,  and  since  the  level  of  its  floor  remains  unaltered,  the 
pouch  of  Douglas  at  term  is  very  deep  indeed.  The  lateral 
reflections  also  rise  considerably,  so  that  at  term  the  bases  of 
the  broad  ligaments  may  be  described  as  being  at  the  level 
of  the  pelvic  brim  (Barbour) ;  this  leaves  a  large  area  of  the 
lowest  part  of  the  uterine  wall  on  each  side  uncovered  by 
peritoneum.  Considerable  increase  of  connective  tissue  be- 
tween the  folds  of  the  broad  ligament,  in  relation  to  each 
lateral  uterine  wall,  occurs  during  pregnancy.  The  round 
ligaments  undergo  considerable  hypertrophy,  so  that  they 
may  in  some  circumstances  be  palpated  through  the  abdo- 
minal walls.  The  bladder  remains  a  pelvic  organ  up  to  term, 
and  the  level  of  the  utero-vesical  pouch  is  unaltered  throughout 
pregnancy  (fig.  33). 

Changes  in  the  Uterine  Muscle. — The  average  thick- 
ness of  the  uterine  wall  at  term  is  about  half  that  of  the 
non-pregnant  organ,  which  is  from  |  to  1  inch  (2  to  2-5  cm.), 
but  there  are  variations  in  different  parts.  The  posterior 
wall  is  fairly  equal  throughout;  the  anterior  becomes 
thinner  in  its  lower  part  before  it  joins  the  cervix.  Both 
hypertrophy  of  existing  muscle  fibres,  and  new  formation 
of  muscle,  occur  in  the  gravid  uterus.  According  to 
Kolliker,  the  muscle  fibres  in  the  second  half  of  pregnancy 
are  teja  times  as  long  and  twice  as  broad  as  in  the  non- 
gravid  state.  New  formation  of  muscle  fibres  only  occurs 
during  the  first  six  months,  and  affects  chiefly  the  deeper 
layers  of  the  musculature.  The  fibres  are  said  to  become 
striated  to  some  extent  towards  the  close  of  pregnancy. 
During  the  course  of  pregnancy  a  more  or  less  definite 
arrangement  of  the  musculature  of  the  body  of  the  uterus 
into  three  layers  occurs,  but  this  change  does  not  affect  the 
cervix.  The  outer  layer  consists  partly  of  longitudinal, 
partly  of  transverse  fibres ;  the  former  are  found  in  the 
form  of  a  broad  mesial  band,  running  from  the  level  of^  the 
internal  os  in  front  over  the  fundus  to  the  same  level  behind ; 
the  latter  cross  the  uterus  in  front  and  behind  and  pass  out 
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into  the  broad  ligaments.  The  middle  layer  greatly  exceeds 
either  of  the  other  two  in  thickness  and  is  closely  united 
with  them ;  it  forms  a  close  reticulum  of  interlacing  fibres, 
through  which  run  the  large  arterial  and  venous  channels ; 
around  the  vessels  it  forms  powerful  rings  of  arcuate  fibres 
anged  somewhat  in  the  form  of  figures  of  8.    The  internal 
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layer  is  very  thin,  and   is   composed  mostly  of  annular 
fibres,  which  encircle  the  whole  uterus,  and  are  specially  - 
developed  at  the  cornua  around  the  openings  of  the  Fallopian 
tubes. 

The  Loioer  Uterine  Segment. — It  has  been  mentioned  that 
the  lower  part  of  the  anterior  uterine  wall  becomes  thinned 
for  a  short  distance  above  the  level  of  the  internal  os.  Over 
this  part  the  peritoneal  coat  is  loosely  attached  and  can  be 
readily  stripped  off.    It  will  be  remembered  that  in  the  non- 
gravid  uterus  the  peritoneum  is  loosely  attached  in  the  same 
position.    Upon  the  posterior  wall  there  is  neither  thinning 
of  wall  nor  loose  attachment  of  peritoneum.    The  part  of  the 
uterine  body  roughly  corresponding  to  the  area  of  loose 
peritoneal  attachment  is  called  the  lower  uterine  segment. 
It  was  until  recently  believed  that  the  lower  segment  could  be 
precisely  defined  in  this  manner,  but  it  now  appears  that  the 
area  of  loose  peritoneal  attachment  is  subject  to  much  greater 
variation  than  was  formerly  supposed  (Barbour).  Although 
only  defined  in  this  way  upon  the  anterior  wall,  the  lower 
uterine  segment  forms  a  complete  zone.    It  is  said  that  micro- 
scopically the  arrangement  of  the  bundles  of  muscle  fibre  is 
somewhat  different  in  the  lower  segment  from  the  remainder  of 
the  uterus  (Barbour).    Its  special  functions  are  connected  with 
the  process  of  labour,  and  the  subject  will  be  again  referred 
to  in  that  connection  (see  p.  189).    The  normal  situation  of 
the  placenta  is  any  part  of  the  uterme  wall  above  the  lower 
segment ;  when  the  placental  site  encroaches  upon  this  part  of 
the  uterus  the  condition  of  placenta  prsevia  is  produced.  The 
development  of  the  lower  segment  in  pregnancy  can  be  traced 
roughly  by  measuring  the  distance  between  the  internal  os 
and  the  level  of  firm  peritoneal  attachment :  in  this  way  it 
has  been  shown  to  increase  from  2-3  cm.  at  the  fourth  month 
to  6  cm.  at  term.    From  what  has  been  said  of  the  relations 
of  the  peritoneum  it  will  be  perceived  that  at  term  the  lateral 
aspects  of  the  lower  segment  have  no  peritoneal  investment. 
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for  they  lie  between  the  layers  of  the  broad  ligaments,  the 
bases  of  which  are  greatly  elevated. 

The  Cervix  undergoes  few  alterations  of  importance  during 
pregnancy.  It  preserves  the  naked-eye  characters  of  its  mucous 
membrane,  which  does  not  become  transformed  into  decidua 
(fig.  10).  It  has  recently  been  shown,  however,  that  decidual 
cells  may  be  found  in  the  upper  part  of  the  cervical  mucous 
membrane,  and  it  is  therefore  probable  that  the  changes 
characteristic  of  pregnancy  do  not  end  abruptly  at  the 
internal  os,  but  may  be  traced  in  diminishuig  degree  into  the 
cervix  (Aschoff).  Its  muscular  coat  does  not  hypertrophy,  and  it 
preserves  the  usual  arrangement  of  its  fibres  in  a  dense  network. 
Its  relations  to  vaginal  vault,  cellular  tissue,  and  peritoneum 
remain  unaltered  (see  p.  43).  It  was  formerly  believed,  from 
clinical  observations,  that  the  cervix  became  shortened  during 
pregnancy  ;  the  study  of  frozen  sections  of  the  gravid  uterus 
m  situ  has  shown  that  the  length  of  the  canal  is  fairly  con- 
stant and  does  not  differ  from  that  of  the  non-gravid  organ 
(fig.  80).  Clinically,  however,  a  marked  change  occurs  which 
is  known  as  '  softening  of  the  cervix.'  It  is  found  first  at  the 
lips  of  the  OS  externum  and  gradually  advances  from  below 
upwards  until  at  term  the  whole  of  the  portio  vaginalis  is 
softened.  Although  of  great  clinical  importance,  the  histology 
of  this  change  is  obscure,  and  up  to  the  present  time  no  satis- 
factory study  of  it  has  been  made.  The  surface  of  the  portio 
vaginalis  undergoes  a  variable  degree  of  blue  discoloration 
early  in  pregnancy,  and  as  term  approaches  the  internal  os 
often  becomes  a  little  dilated  in  a  multipara,  occasionally  in  a 
primipara. 

Uterine  Contractions. — Throughout  pregnancy  the  uterine 
muscle  manifests  a  certain  amount  of  activity.  Intermittent 
contractions  take  place,  feeble  in  the  early  months,  but  be- 
coming more  pronounced  as  the  uterus  develops,  which  bear 
a  general  resemblance  to  the  uterine  contractions,  or  '  pains,' 
of  labour.  They  are  intermittent  and  involuntary,  but  they 
differ  from  the  contractions  of  labour  in  being  painless— the 
patient  is  quite  unconscious  of  them.  Being  palpable  by 
abdominal  examination,  they  form  a  clinical  sign  of  great  dia- 
gnostic importance  in  the  later  months  of  pregnancy.  They 
are  probably  excited  by  some  reflex  mechanism,  in  which  the 
ovum  provides  the  peripheral  stimulus  ;  while  the  active  hyper- 


MAMMAEY  CHANGES 


47 


trophy  of  the  uterine  muscle  makes  the  response  to  this 
stimulus  very  pronounced.  Even  when  spontaneous  contrac- 
tions are  imperceptible,  hardening  and  contraction  of  the 
uterus  can  usually  be  induced  by  a  gentle  stimulus,  such  as 
rubbing  with  the  hand. 


The  General  Physiology  of  Pregnancy. 

The  presence  of  a  developing  ovum  not  only  gives  rise  to 
important  changes  in  the  uterus,  but  affects  to  a  remarkable 
degree  the  general  functions 
of  the  body.  The  nature 
of  the  general  physiological 
reaction  to  pregnancy  is 
one  of  the  most  interesting 
problems  in  obstetrics  ;  and 
although  some  progress  has 
been  made  in  its  elucidation, 
the  facts  which  have  been 
elicited  are  not  easy  to  in- 
terpret, and  their  practical 
significance  is  obscure. 

Mammary  Glands.  — 
These  organs  cannot  be  said 
to  be  fully  developed  until 
pregnancy  has  occurred,  and 
has  been  followed  by  a  period  ^^^^  34._mai.ima  of  a  Primobavida. 
of  lactation.  In  a  primi-  (Ribemont-Dbssaignes  and  Lepage.) 
gravida  (a  woman  in  her 

first  pregnancy)  they  undergo  a  series  of  changes,  many  of 
which  persist  after  the  glands  have  returned  to  their 
resting  stage ;  the  breasts  of  a  parous  woman  who  has 
suckled  her  children  therefore  differ  greatly  from  those  of 
a  nullipara.  The  size  of  the  mamma  is  very  variable 
in  healthy  women,  as  are  also  the  size  and  appearance  of 
the  nipple  and  areola.  In  a  first  pregnancy  the  whole 
gland  increases  in  size,  and  undergoes  a  true  hypertrophy, 
which  affects  not  only  the  glandular  acini,  but  also  the 
connective-tissue  stroma  (fig.  34).  This  hypertrophy  is 
first  recognisable  clinically  in  the  peripheral  lobules  of  the 
gland,  which  become  tense,  nodular,  and  slightly  tender  to  the 
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touch.  It  usually  appears  at  about  the  end  of  the  second 
month,  although  it  may  be  delayed  until  the  fourth  month. 
When  the  hypertrophy  of  the  lobules  is  well  marked,  a  little 
clear  pale-yellow  secretion  can  usually  be  expressed  by  gently 
compressing  the  base  of  the  gland  and  squeezing  it  towards 
the  nipple.  The  nipple  and  areola  become  more  deeply  pig- 
mented, but  this  change  varies  much  in  women  of  different 
complexion,  being  more  marked  m  brunettes  than  in  blondes. 
Upon  the  areola  a  series  of  ten  to  twenty  small  non-pigmented 
nodules  appear,  consisting  of  enlarged  sebaceous  glands,  and 
known  as  '  Montgomery's  tubercles '  (fig.  35)  ;  they  are  not, 
however,  invariably  present.  Usually  the  areola  becomes 
more  prominent  than  normal,  and  around  it  is  formed  an 
outer  zone  of  irregular  and  less  marked  pigmentation,  known 
as  the  secondary  areola.  As  shown  in  fig.  35,  the  secondary 
areola  usually  consists  of  a  well-defined  reticulum,  forming  a 
tessellated  arrangement  of  pale  quadrilateral  areas  enclosed 
in  a  deeply  pigmented  web.  An  mcreased  vascular  supply, 
indicated  by  dilated  venules  under  the  skin,  accompanies  the 
hypertrophy.  Often  towards  the  close  of  a  first  pregnancy 
the  sldn  itself  becomes  stretched,  and  small  patches  of  the 
cutis  vera  becoming  thinned,  give  rise  to  the  appearances 
known  as  strice  (see  p.  50).  The  secretion  varies  in  character 
during  pregnancy  ;  when  first  seen  it  is  usually  a  thm  straw- 
coloured  fluid  resembling  serum  ;  later  it  becomes  thicker, 
more  opaque,  and  more  distinctly  yellow  in  colour. 

Vagina  and  Vulva.  —The  vaginal  walls  become  softened 
during  pregnancy,  in  the  same  manner  as  the  cervix,  but  the 
change  is  not  apparent  until  a  later  period.  Hypertrophy  of 
the  muscular  coat  is  also  said  to  occur,  although  the  process 
has  not  been  studied  in  the  same  detail  as  in  the  uterus. 
Clinical  evidences  of  increased  vascularity  can  also  be  found 
in  (1)  pulsation  in  the  vaginal  arteries  ;  (2)  the  formation  o1 
small  varices,  especially  near  the  vulva  ;  (3)  purple  discolora- 
tion of  the  mucous  membrane,  which  is  most  obvious  at  the 
ostium  vagina,  but  also  affects  the  surface  of  the  portio  vagi- 
nalis (cervix)  and  the  vulva.  There  is  usually  some  increase 
of  pigmentation  in  the  labia  minora,  and  in  dark-complexioned 
women  these  parts  may  become  very  deeply  pigmented. 

The  vaginal  secretion  is  of  great  physiological  importance 
in  pregnancv,  and  its  bacteriological  characters  have  been 


Fig.  35. — The  Nipple  and  Areola  of  a  PeimigeavidAj  showestg  the 
Tubercles  of  Montgomery,  the  Secondary  Areola,  and  severai. 
Dilated  Veins. 
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studied  with  care.  In  a  healthy  pregnant  woman  it  is 
abundant,  and  occurs  as  a  whitish,  flaky,  semi-solid  material, 
not  unlike  smegma  in  appearance ;  it  is  acid  in  reaction  and 
contains  nearly  pure  cultures  of  an  organism  known  as  the 
vaginal  hacilkis  (Doderlein).  The  acid  reaction  is  due  to  the 
presence  of  lactic  acid,  which  is  one  of  the  products  of  growth 
of  this  organism.  Often  the  vaginal  secretion  is  different 
from  this,  being  thinner,  more  yellowish,  and  lees  definitely 
acid  in  reaction.  This  variety  of  secretion,  described  by 
Doderlein  as  'abnormal,'  may  contain  various  species  of 
micro-organisms,  but  probably  none  are  pathogenic  except 
in  cases  of  local"  disease.  The  acid  secretion,  described  by 
Doderlein  as  '  normal,'  possesses  definite  bactericidal  proper- 
ties, for  streptococci  introduced  into  the  vagina  experimentally 
are  all  destroyed  by  it  in  from  twenty-four  to  forty- eight 
hours.  This  property  is  attributed  to  the  activity  of  the 
vaginal  bacillus.  Whether  the  secretion  can  destroy  all  kinds 
of  pathogenic  organisms  we  do  not  know  ;  enough  is,  however, 
known  to  show  that  the  vaginal  secretion  of  a  healthy  preg- 
nant woman  forms  a  natural  defence  against  the  invasion  of 
the  genital  tract  by  micro-organisms  coming  in  from  without. 

Circulatory  System. — The  Hood  undergoes  modifications 
which  are  fairly  constant,  and  upon  which  observers  are  agreed. 
In  animals  the  total  volume  of  the  blood  is  increased  during 
pregnancy,  and  the  same  change  can  fairly  be  assumed  to 
occur  in  women.    The  quality  of  the  blood,  however,  deterio- 
rates, for  the  proportion  of  water  increases,  while  the  propor- 
tions of  red  cells  and  haemoglobin  diminish ;  these  evidences 
of  anaemia  are  most  marked  about  the  middle  of  pregnancy, 
but  even  at  term  the  average  number  of  red  cells  is  under 
4,000,000  per  c.mm.    A  slight  absolute  leucocytosis,  affecting 
all  varieties  of  white  corpuscles,  also  exists  throughout  preg- 
nancy.   The  specific  gravity  is  progressively  diminished  up  to 
the  middle  of  pregnancy,  and  rises  again  to  normal  at  term. 
The  amount  of  fibrin  diminishes  up  to  the  sixth  month,  when 
it  begins  to  rise  again  to  normal  at  term.    It  will  thus  be 
seen  that  deterioration  in  the  quality  of  the  blood  is  evident 
during  the  first  half  of  pregnancy,  but  has  to  a  great  extent 
disappeared  at  term. 

The  heart  was  for  a  long  time  believed  to  undergo  hyper- 
trophy during  pregnancy.    There  has  been  much  conflict  of 
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observation  upon  the  point,  but  Lohlein  asserts  that  the 
weight,  of  the  organ  is  not  appreciably  increased,  and  therefore 
there  can  be  no  hypertrophy.  A  certain  amount  of  dilatation 
probably  occurs,  affecting  chiefly  the  right  side  of  the  organ. 
Arterial  tension  is  believed  to  be  increased  slightly  during 
pregnancy,  but  it  is  very  variable,  and  clinical  observations 
have  failed  to  settle  the  question  definitely.  Evidence  has 
recently  been  produced  that  there  is  a  slight  but  progressive  rise 
of  hlood  pressure  during  the  latter  half  of  pregnancy,  which 
reaches  its  height  during  the  second  stage  of  labour ;  after 
this  a  marked  fall  occurs.  In  the  venous  system  evidences  of 
increased  back-pressure  are  frequently  found  in  the  appearance 
of  hsemorrhoids,  vulval  varices,  and  slight  anasarca  of  the 
feet,  with  a  varicose  condition  of  the  veins  of  the  lower  limbs. 

Gutaneous  System. — In  addition  to  the  changes  which 
occur  in  the  mammary  glands  and  vulva,  the  skin  of  the 
abdominal  wall  always,  and  of  the  face  sometimes,  under- 
goes remarkable  changes.  On  the  anterior  abdominal  wall 
a  mesial  line  of  pigmentation,  called  the  linea  nigra,  usually 
appears  in  the  second  half  of  pregnancy,  running  from  above 
the  umbilicus  down  to  the  pubes  ;  the  umbilicus  also  becomes 
more  or  less  deeply  pigmented.  The  degree  of  discoloration 
varies  with  the  complexion,  just  as  do  the  areolar  changes  in 
the  breasts  :  in  a  dark-complexioned  woman  the  line  may  be 
broad  and  very  dark  brown  in  colour  ;  in  a  fair  woman  it  will 
be  barely  visible.  Sometimes  a  faint  linea  nigra  can  be  seen 
in  a  non-pregnant  woman,  so  that  it  is  not  pathognomonic  of 
pregnancy.  As  the  abdomen  becomes  distended  by  the  grow- 
ing uterus,  strice  gravidarum  appear  on  the  abdomrual  wall 
similar  to  those  formed  on  the  breasts.  They  are  pearly  or 
pinkish  in  colour  when  recent,  linear  m  outline,  vary  much 
in  length  and  breadth,  and  are  most  marked  below  the  um- 
bilicus, but  may  extend  over  the  adjacent  parts  of  the  thighs 
and  buttocks  (fig.  36).  After  labour  is  over  they  become  pale 
and  silvery  {stria  albicantes).  In  a  multipara  some  are  pink 
and  others  pale,  the  latter  representing  the  changes  which  have 
occurred  during  a  previous  pregnancy.  A  small  number  of 
similar  strife  are  not  infrequently  seen  in  abdominal  distension 
due  to  causes  other  than  pregnancy.  As  pregnancy  advances 
the  umbilical  depression  is  gradually  obliterated,  and  at  term 
the  navel  lies  flush  with  the  abdominal  surface. 


Fig.  36. — -Abdomen  of  a  PRIMIGEA^^DA  at  Term,  showing  recent  STRiiE 
Gravidarum.    (Whitridge  Williams.) 

\_Toface  p.  50. 
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On  the  face  irregular  patches  of  dark-brown  pigmentation 
sometimes  occur,  termed  the  'pregnancy  mark  '  or  chloasma. 
This  pigmentation  is  most  marked  on  the  forehead,  sides  of 
the  nose,  and  upper  Hp,  but  may  involve  the  whole  of  the  face  ; 
it  disappears  after  labour. 

Towards  the  close  of  pregnancy  slight  anasarca  is  fre- 
quently to  be  observed  in  the  lower  extremities,  and  over  the 
abdomen  below  the  level  of  the  navel;  it  probably  results 
from  interference  with  the  venous  return  from  these  parts  by 
compression  of  the  great  veins  of  the  trunk  by  the  large 
uterus.  An  extreme  degree  of  this  condition  often  accom- 
panies albuminuria  in  pregnancy  (see  p.  79). 

Excretory  Functions. — It  has  been  known  for  a  long 
time  that  the  amount  of  carbonic  acid  thrown  off  by  the  lungs 
is  distinctly  increased  during  pregnancy.  Observations  upon 
the  functions  of  the  skin  have  not  been  made,  but-  great 
attention  has  of  late  years  been  paid  to  the  condition  of  the 
urine,  and  the  following  facts  have  been  established.  The 
daily  quantity  of  urine  is  frequently  below  the  average  in 
primiparse.  The  proportion  of  total  solids  diminishes  steadily 
up  to  term,  the  fall  being  due  to  diminution  in  the  amounts 
of  uric  acid,  urea,  phosphates,  sulphates,  creatin,  and  crea- 
tinin.  The  chlorides,  on  the  other  hand,  are  increased,  but 
we  do  not  know  the  significance  of  this  increase.  A  fair 
average  excretion  of  urea  for  a  pregnant  woman  on  an  ordinary 
mixed  diet  is  estimated  at  1-25  per  cent.  Of  the  total  nitrogen 
excretion  the  proportion  excreted  as  urea  is  normal,  but  the 
proportion  excreted  as  ammonia  is  slightly  increased.  A  study 
of  the  nitrogen  intake  and  output  has  shown  that  towards  the 
end  of  pregnancy  the  mother  is  storing  nitrogen  at  a  rate  con- 
siderably in  excess  of  the  nitrogenous  reqviirements  of  the 
foetus,  which  are  estimated  at  one  grain  a  day.  Sometimes 
sugar  is  found  in  the  urine  of  healthy  pregnant  women 
towards  term,  and  this  has  been  shown  to  be  due,  in  most 
cases,  to  lactose  derived  from  the  abundant  mammary  secre- 
tion, although  alimentary  glycosuria  may  also  occur.  Lactose 
is  also  very  frequently  found  in  the  urine  of  nursing  women. 
It  will  be  observed  that  the  solid  constituents  of  the  urine 
which  are  diminished  are  chiefly  those  produced  by  the  liver 
—urea,  uric  acid,  creatin,  creatinin— and  disturbance  of  the 
functions  of  that  organ  is  probably  the  cause  of  this  alteration. 
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Attention  has  recently  been  directed  to  the  investigation 
of  the  toxicity  of  the  urine  in  pregnancy.  The  methods 
employed  are  necessarily  somewhat  complex,  and  they  cannot 
be  described  here  in  detail ;  but  it  may  be  said  briefly  that 
they  consist  in  determining  the  amount  of  urine  which  will 
produce  death  when  injected  directly  into  the  vein  of  an 
animal,  usually  a  rabbit  or  guinea-pig.  This  is  called  the 
urotoxic  dose,  and  it  can  be  compared  with  the  urotoxic 
dose  of  the  urine  of  a  healthy  non-pregnant  woman,  which  is 
taken  as  the  standard.  If  the  urotoxic  dose  is  larger  in  the 
pregnant  than  in  the  non-pregnant,  then  the  toxicity  of  the 
urine  is  less,  and  vice  versa.  Contradictory  results  have  been 
obtained  by  this  method,  and  extreme  care  is  required  in  con- 
ducting the  observations  ;  a  majority  of  observers,  however, 
assert  that  a  slight  diminution  in  the  toxicity  of  the  urine  can 
be  detected  from  the  end  of  the  second  month  up  to  term,  but 
it  rapidly  disappears  after  labour.  From  this  basis  a  theory 
has  been  built  up  that  a  toxic  condition  of  the  blood  exists  in 
normal  pregnancy,  for  if  less  toxic  matter  is  excreted  it  must 
be  assumed  to  accumulate  in  the  blood  ;  and  this  is  called 
toxcBmia  of  pregnane}/.  Confirmation  of  the  theory  has  been 
sought  by  making  observations  in  a  similar  manner  upon 
the  toxicity  of  the  blood-serum  of  pregnant  women  ;  but  the 
results  of  these  observations  are  of  very  little  value,  owing  to 
difi&culties  of  experimental  technique.  It  is,  however,  obvious 
that  if  an  increase  in  the  toxicity  of  the  blood  could  be  ex- 
perimentally proved  to  occur  during  pregnancy,  the  existence 
of  a  condition  of  '  toxasmia  '  could  not  be  denied.  For  the 
present  it  must  be  said  that  the  existence  of  a  toxic  condition 
of  the  blood  in  normal  pregnancy  has  not  been  proved  ;  but, 
as  we  shall  see  later,  these  observations  have  been  of  great 
service  in  throwing  light  upon  the  causation  of  some  of  the 
disorders  of  pregnancy. 

Other  Organs. — In  a  certain  number  of  cases  the  thyroid 
gland  has  been  observed  to  enlarge  during  pregnancy,  but 
there  is  no  evidence  that  this  usually  occurs,  nor  do  we  know 
its  significance.  The  nervous  system  becomes  functionally 
disturbed  in  women  of  neurotic  tendencies,  and  such  condi- 
tions are  manifested  as  irritability,  sleeplessness  or  constant 
drowsiness,  neuralgia,  perversion  of  appetite  by  the  so-called 
'  longings,'  &c.    But  in  women  whose  nervous  system  is  in 
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a  state  of  stable  equilibrium  these  disturbances  of  function 
do  not  occur.    Towards  the  end  of  pregnancy  the  size  of 
the  uterus  causes  some  embarrassment  of  respiration,  which 
becomes  almost  entirely  costal  in  type ;  and  cramps  in  the 
muscles  of  the  legs  are  frequent  from  pressure  upon  the 
lumbar  and  sacral  plexuses.  The  bladder  usually  shows  some 
irritability  about  the  second  month,  but  this   passes  off 
and  does  not  recur  until  the  close  of  pregnancy,  when 
micturition  again  not  uncommonly  becomes  frequent  and 
painful.    Nausea  and  vomiting  are  usually  present  in  the 
early  months  (see  Morning  Sickness,  p.  55),  and  there  is  a 
common  tendency  to  constipation  and  the  formation  or  aggra- 
vation of  haemorrhoids.   A  slight  decrease  in  the  total  acidity 
of  the  gastric  secretion  and  in  the  amount  of  free  hydro- 
chloric acid  accompanies  pregnancy.  The  pelvic  articulations 
undergo  slight  softening  of  ligaments  and  general  loss  of 
firmness  and  strength  during  pregnancy. 


The  Diagnosis  of  Pregnancy 

The  limits  of  age  within  which  pregnancy  may  occur  are 
very  wide.  It  is  rare  before  puberty,  and  even  more  rare 
after  the  menopause.  Yet  authentic  instances  of  pregnancy 
have  been  observed  at  the  age  of  eight  or  nine  years  in  girls 
in  whom  menstruation  had  appeared  abnormally  early.  And 
one  or  two  authentic  cases  have  also  been  recorded  after  the 
menopause,  one  of  these  being  a  woman  of  fifty-nine  who  had 
ceased  to  menstruate  for  nine  years  (Depasse).  It  may,  how- 
ever, be  said  that  pregnancy  is  extremely  uncommon  before 
thirteen  and  after  fifty. 

The  nomenclature  of  the  duration  of  pregnancy  is  some- 
what confusing.    In  this  country  it  is  usual  to  speak  of  nine 


calendar  months  as  the  period  of  gestation,  but  this  is  inexact 

27^^^ "'"^        ""^^'^^^  pregnancy  is  from 

^^4  to  jSOda^ ;  neither  of  these  periods  represents  precisely 
nine  monrnsHor  the  number  of  days  in  nine  months  is 

weeks   ;  1  "^^^-^^^"^  '^'^''^ 

weeks-t.e  ten  'lunar'  months.    It  would  avoid  confusion 

to^estimate  the  duration  of  pregnancy  in  weeks 
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During  the  later  months  of  pregnancy  the  presence  of  a 
foetus  in  the  uterus  can  be  directly  recognised  by  palpation 
and  auscultation.  During  the  earlier  months  this  is  impossible, 
and  diagnosis  then  depends  upon  the  careful  observation  of  a 
certain  series  of  symptoms  (facts  elicited  from  the  patient), 
and  physical  signs  (facts  observed  by  the  iDhysician).  The 
practical  value  of  being  able  to  recognise  pregnancy  at  all 
periods  is  very  great,  and  the  subject  therefore  demands  the 
most  careful  attention. 

I.  Diagnosis  of  Pregnancy  during  the  First  Half. — 
Symptoms, — Those  met  with  during  this  period  are  amenor- 
rhoea,  morning  sickness,  irritability  of  the  bladder,  discomfort, 
and  swelling  of  the  breasts,  enlargement  of  the  abdomen,  and 
'  quickening.'  It  must  be  understood  that  not  one  of  these 
symptoms  occurring  alone,  nor  even  all  of  them  occurring 
together,  can  be  regarded  as  conclusive  evidence  of  pregnancy. 
They  allow  of  the  '  presumptive  diagnosis  '  of  pregnancy,  but 
a  final  opinion  should  never  be  expressed  in  any  case  until 
a  physical  examination  has  been  made. 

Amenorrhoea. — Cessation  of  the  menses  is  practically 
invariable  in  pregnancy ;  cases  are  said  to  occur  in  which 
regular  menstruation  continues  for  the  first  two  or  three 
months,  but  no  well- authenticated  modern  instances  are  on 
record.  Irregular  hfemorrhage  from  pathological  causes  is  not 
uncommon  in  pregnant  women,  but  this  should  not  be  con- 
founded with  menstruation.  Sudden  cessation  of  the  menses 
in  a  healthy  womaij.  habitually  regular,  and  not  near  the  age 
of  the  menopause,  a^rds  a  strong  presumption  of  pregnancy. 
Amenorrhoea  usually, Hhough  by  no  means  invariably,  con- 
tinues during  suckling,  and  it  is  also  common  in  chlorosis,  in 
hysteria,  and  in  some  forms  of  insanity.  The  latter  conditions 
need  not  be  mistaken  for  pregnancy.  In  addition  to  its  value 
as  a  presumptive  symptom  of  the  existence  of  pregnancy, 
amenorrhoea  affords  the  best  means  of  estimating  its  dura- 
tion. It  is  usual  to  reckon  the  commencement  of  pregnancy 
from  the  last  day  of  the  last  regular  menstrual  period. 
This  method  is  certainly  fallacious,  for  pregnancy  may  occur 
during  a  period  of  amenorrhoea  due  to  some  other  cause,  such 
as  suckling,  and  it  takes  no  account  of  the  fact  that  the  date 
of  fruitful  sexual  intercourse  may  not  correspond  with  the 
cessation  of  menstruation,  but  it  is  the  best  method  which  is 
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available  for  the  purpose.  Sometimes,  however,  the  duration 
of  pregnancy  must  be  estimated  from  other  data,  such  as 
the  size  of  the  uterus. 

It  is  not  known  why  the  presence  of  a  developing  ovum 
in  the  uterus  causes  the  immediate  arrest  of  menstruation. 
There  is  a  certain  amount  of  evidence  that  ovulation  con- 
tinues, or  may  continue,  during  pregnancy  (see  Super- 
fcetation,  p.  67),  therefore  the  explanation  is  probably  to  be 
sought  in  some  functional  alteration  in  the  innervation  of  the 
uterus.  After  the  fourth  month,  when  the  decidual  space  has 
been  obliterated,  of  course  menstruation  cannot  occur,  for 
the  uterine  mucous  membrane  has  practically  ceased  to  exist, 
except  as  a  part  of  the  placenta. 

Morning  Sickness, — This  symptom  is  by  no  means 
invariable  in  pregnancy.  The  great  majority  of  primi- 
gravida3  suffer  from  it,  but  in  subsequent  pregnancies  it  is 
frequently  absent.  It  usually  appears  at  the  beginning  of 
the  second  month — i.e.  soon  after  the  first  suppressed  period — 
and  varies  greatly  in  severity.  Some  pregnant  women  are 
seized  with  nausea,  ending  in  vomiting,  immediately  on  rising 
or  after  their  first  meal ;  the  vomiting  once  over,  there  is  no 
further  discomfort  nor  any  loss  of  appetite  during  the  rest  of 
the  day.  Others  are  subject  to  nausea,  without  vomiting, 
which  may  last  for  several  hours  and  is  more  troublesome 
than  the  first- named  variety.  But  in  neither  case  is  the 
general  health  affected,  and  the  tongue  remains  clean.  All 
gradations  may  be  observed  between  this  symptom  and  the 
serious  disorder  of  pregnancy  known  as  hyperemesis  or  per- 
nicious vomiting  (see  p.  87).  Morning  sickness  in  either  of 
these  common  forms  usually  lasts  for  only  a  few  weeks,  rarely 
for  more  than  three  months.  Much  fruitless  speculation  upon 
its  causation  has  been  indulged  in.  It  must  be  remembered 
that  in  chronic  alcoholism  morning  sickness,  sometimes  asso- 
ciated with  amenorrhoea  and  abdominal  enlargement,  may 
be  met  with  apart  from  pregnancy ;  but  the  tongue  is  furred, 
and  the  careful  observer  will  detect  other  changes  characteristic 
of  this  condition. 

Irritability  of  the  bladder,  shown  by  frequency  of  mic- 
turition with  some  pain  or  discomfort,  is  usual  during  the 
second  and  third  months,  and  is  no  doubt  caused  by  the  pres- 
sure of  the  heavy  anteverted  uterus.    After  the  third  month. 
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when  the  uterus  rises  above  the  pelvic  brim  and  becomes  more 
erect,  the  pressure  is  removed,  and  this  symptom  disappears. 

Enlargement  of  the  breasts  is  often  noticed  early  by  a 
primigravida,  but  enlargement  of  the  abdomen  usually  does 
not  become  manifest  to  the  patient  until  the  uterus  rises  up 
to  the  umbilicus,  and  therefore  seldom  attracts  attention  until 
the  close  of  the  first  half  of  pregnancy.  A  multipara,  owing 
to  the  laxity  of  the  abdominal  wall,  usually  notices  abdominal 
enlargement  earlier  than  a  primigravida. 

Quickening . — This  term  in  its  ancient  significance  means 
'  coming  to  life,'  and  indicates  that  the  mother  has  become 
aware  of  the  existence  of  life  within  her.  The  first  movements 
of  the  foetus  which  are  felt  by  the  mother  sometimes  produce 
a  sensation  of  more  or  less  severe  nausea  or  faintness,  and  to 
this  symptom  the  term  '  quickening '  is  applied.  Many  women 
do  not  experience  it,  and  find  it  impossible  to  tell  when  the 
movements  of  the  foetus  first  became  obvious  to  them,  so 
gradual  has  been  their  development.  When  a  definite  history 
can  be  obtained,  quickening  is  usually  found  to  occur  between 
the  sixteenth  and  eighteenth  weeks. 

Physical  Signs. — During  the  first  four  weeks  no  changes 
occur  which  can  be  detected  by  clinical  investigation,  and 
unless  the  conditions  are  specially  favourable  the  earliest 
period  at  which  pregnancy  can  be  diagnosed  is  the  sixth  or 
eighth  week.  We  therefore  take  up  the  physical  signs  at  the 
latter  period. 

Eighth  Week. — At  this  period  the  breasts  of  a  primi- 
gravida may  present  recognisable  indications  of  activity,  but 
frequently  they  show  no  change  until  the  following  month. 
Some  hypertrophy  of  the  peripheral  lobules  of  the  glands,  indi- 
cated by  a  nodular  feel  and  slight  tenderness,  may  be  apparent, 
while  the  areolar  changes  described  on  page  48  may  also  be. 
detected.  Occasionally  a  little  clear  serum  may  be  expressed 
by  gently  squeezing  the  base  of  the  gland  towards  the  nipple. 
In  the  case  of  a  multipara  no  importance  can  be  attached  to 
the  existence  of  any  of  these  signs,  as  they  frequently  persist 
in  a  gland  which  has  previously  passed  through  the  period 
of  functional  activity  associated  with  suckling,  or  even  with 
pregnancy  alone.  Secretion  is  also  sometimes  found  in  the 
breasts  of  non-pregnant  nulliparous  women  suft'ering  from 
uterine  disease,  such  as  a  fibroid  tumour. 
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Examination  of  the  abdomen  at  this  period  is  ot  no  value 
bat  changes  in  the  uterus  may  be  detected  by  a  carefu 
bi-manual  examination.     Softening  of  the  lips  of  the  os 
eitrnum  may  be  made  out,  but  is  not  very  marked,  and 
may  be  mistaken  by  the  student  for  the  condition  clini- 
cally known  as  '  erosion  '  ;  examination  with  a  speculum  will 
clear  up  this  difficulty,  unless  erosion  of  the  cervix  and 
precrnancy  co-exist.    If  the  abdominal  wall  is  thm  and  lax 
the\ody  of  the  uterus  can  be  taken  between  the  fingers  of 
the  two  hands,  and  its  increased  size,  almost  globular  shape. 


and  soft  consistence  detected.  Another  important  change 
known  as  Hegar's  sign  must  also  be  looked  for. 

Hegar's  sign  is  the  result  of  certain  anatomical  conditions 
which  are  characteristic  of  the  second  and  third  months  of 
pregnancy.  It  will  be  recollected  that  at  this  period  the  ovum 
does  not  completely  occupy  the  uterine  cavity,  an  empty 
space  being  left  in  the  lower  part,  called  the  decidual  space. 
At  this  period  also  the  walls  of  the  uterus  have  become 
distinctly  softened,  and  perhaps  somewhat  thinned.  The 
body  of  the  uterus  is  therefore  in  its  upper  part  soft  and 
distended  by  the:::ovum,  in  its  lower  part  soft  and  empty. 
The  lower  part  is  consequently  unusually  compressible  by  the 
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fingers  in  bi-manual  examination,  and  Hegar's  sign  consists 
in  the  recognition  of  this  unusual  degree  of  compressibility. 
To  obtain  it,  the  uterus  should  be  anteverted,  although  even 
in  the  retroverted  position  it  can  be  elicited  in  a  modified 
manner.  Bi-manual  examination  is  made  with  the  patient 
lying  on  her  back,  the  shoulders  slightly  raised,  and  the 
knees  well  flexed.  Two  fingers  of  the  right  hand  are  intro- 
duced into  the  vagina  and  placed  immediately  in  front  of  the 
cervix  ;  the  left  hand  is  placed  over  the  suprapubic  region. 
The  uterus  is  then  pushed  upwards  from  the  vagina  towards 
the  abdominal  wall  until  it  can  be  distinctly  felt  by  the  left 
hand.  The  fingers  of  the  left  hand  are  now  passed  over  the 
posterior  surface  of  the  uterus,  and  when  the  two  hands  work 
together  the  lower  part  of  the  uterine  body  can  be  compressed 
between  them  (fig.  37).  Two  points  will  then  be  noticed: 
first,  the  ease  with  which  the  fingers  can  be  approximated 
and  the  walls  of  the  uterus  compressed ;  and  secondly,  the 
tense  elastic  consistence  of  the  upper  part  of  the  uterus, 
which  forms  a  marked  contrast  to  the  lower  part.  When 
the  uterus  is  retroverted,  the  compressibility  of  the  lower 
part  can  be  made  out  with  a  finger  in  the  rectum  and  the 
other  hand  on  the  abdominal  wall ;  but  the  upper  part  of  the 
body  is  not  so  easily  accessible  as  in  the  position  of  ante- 
version,  consequently  the  contrast  between  the  upper  and 
lower  parts  cannot  well  be  made  out.  A  certain  amount  of 
skill  and  experience  in  gynaecological  examination  is  necessary 
for  the  recognition  of  this  sign,  but  its  value  is  very  great 
when  clearly  perceived. 

To  sum  up,  it  may  be  said  that  pregnancy  at  the  eighth 
week  can  be  diagnosed  from  the  conjunction  of  the  following 
series  of  symptoms  and  physical  signs : 

Symptoms  Signs 

,  1.  Lips  of  OS  externum  softened. 

1.  Amenormoea. 


2.  Morning  sickness. 

3.  Irritability  of  bladder. 


2.  Uterus  enlarged,  softened,  some- 

what globular  in  shape. 

3.  Hegar's  sign. 

4.  Slight  breast  changes  (in  a  primi- 

gravida). 


Sixteenth  Week.-AmenovvhcBa.  continues,  but  morning 
sickness  and  urinary  symptoms  have  usually  disappeared  by 
this  time.    It  is  about  this  period  that  quickenmg  is  to  be 
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expected.  The  enlargement  of  the  breasts  has  become  quite 
obvious  to  the  patient  if  she  is  a  primigravida,  but  abdominal 
enlargement  may  not  yet  have  attracted  her  attention. 

Hypertrophy,  increased  pigmentation,  and  presence  of 
secretion  in  the  breasts  can  now,  as  a  general  rule,  be  made 
out.  The  linea  nigra  will  be  quite  obvious  in  dark-com- 
plexioned women.  The  uterus  is  large  enough  to  be  felt 
rising  to  a  height  of  about  three  inches  above  the  level  of  the 
symphysis  pubis.  It  forms  an  elastic,  somewhat  ill-defined, 
mesial  abdominal  swelling,  with  a  convex  upper  border.  The 
characteristic  dull  violet  coloration  of  the  vulval  mucous 
membrane  is  now  recognisable,  but  its  extent  and  intensity 
are  variable.  The  cervix  shows  more  extensive  softening,  and 
at  this  period  forms  one  of  the  most  characteristic  and  easily 
recognisable  features  of  pregnancy.  If  exposed  with  a  specu- 
lum the  same  violet  coloration  will  be  noticed  as  at  the  vulva. 
Pulsating  vessels  can  often  be  felt  at  the  sides  of  and  behind 
the  cervix — the  enlarged  vaginal  arteries.  The  abdominal 
swelling  can  be  recognised  as  the  uterus  by  bi-manual  exami- 
nation ;  its  shape  is  now  passing  from  globular  to  pyriform ; 
its  consistence  is  intermediate  between  the  hardness  of  a 
solid  mass  and  the  lax  softness  of  a  cyst,  and  is  usually 
described  as  '  elastic  ' ;  but  some  experience  is  required  to 
detect  with  confidence  these  varieties  of  consistence.  Hegar's 
sign  can  no  longer  be  made  out.  Two  other  signs  of  great 
importance  can  often  be  recognised  at  this  period  m  the 
uterus — viz.  uterine  contractions  and  internal  hallottement. 

The  fact  that  the  gravid  uterus  undergoes  contractions 
has  been  already  referred  to;  they  are  not  recognisable 
clinically  much  earlier  than  the  period  under  consideration, 
but  it  is  possible  that  they  exist  in  some  form  from  the 
begmning  of  pregnancy.  They  are  feeble  contractions,  and 
as  detected  at  the  end  of  the  fourth  month  they  merely 
render  the  uterus  a  little  firmer  and  better  defined  in 
outline.  Care  and  a  prolonged  hi-onanual  examination  are 
requu-ed  for  their  detection,  for  the  intervals  between  them 
may  be^  considerable  ;  they  sometimes  appear  to  be  increased 
by  manipulating  the  uterus.  The  contractions  are  often  unequal, 
causmg  some  distortion  of  the  uterus.  If  the  abdominal  wall 
IS  thick  or  rigid,  or  the  patient  intolerant  of  the  examination, 
this  sign  cannot  be  made  out,  and  no  importance  must  be 
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attached  to  a  failure  to  elicit  it ;  but  its  positive  value  is  con- 
siderable. It  sometimes  occurs,  however,  apart  from  preg- 
nancy, in  soft  fibroid  tumours,  and  has  been  recognised  in 
the  enlarged  uterus  in  cases  of  extra-uterine  gestation. 

Internal  hallottement  consists  in  the  detection  in  the 
uterus  of  a  movable  solid  body  surrounded  by  fluid.  If  during 
a  bi-manual  examination  the  foetus  should  chance  to  lie  upon 
the  lower  anterior  uterine  wall,  the  fingers,  sharply  pressed 
into  the  anterior  fornix  will  displace  it  upwards  through  the 
amniotic  fluid,  and  the  sensation  of  its  disappearance  will  be 
felt ;  if  the  fingers  are  kept  in  position  a  slight  impact  may 
be  felt  a  moment  later,  indicating  its  return  to  its  original 
position.  The  recoil  is  often  missed,  but  the  displacement  of 
the  foetus  can  frequently  be  detected.  The  foetus,  however, 
often  occupies  a  position  where  it  is  out  of  reach  of  the  fingers 
on  vaginal  examination,  and  this  sign  cannot  then  be  elicited. 
It  is  more  easily  obtained  in  the  erect  than  in  the  supine 
position.  It  will  be  remembered  that  at  this  period  the  size  of 
the  foetus  is  small  in  comparison  with  that  of  the  uterus. 

Pregnancy  at  the  sixteenth  week  can  therefore  be  dia- 
gnosed from  the  following : 


Sym;ptoms 

1.  Amenorrhoea. 

2.  Quickening. 

3.  History  of   recent   morning  sick- 

ness. 


Signs 

I  1.  Active  breast  changes. 
I  2.  Linea   nigra ;   elastic  hypogastric 
swelling  (aterus). 

3.  Cervix  softened. 

4.  Uterine     contractions,  internal 

ballottement. 


II.  Diagnosis  of  Pregnancy  during  the  Second  Half. — 
Symptoms. — The  symptoms  during  the  second  half  of  preg- 
nancy are  of  little  diagnostic  importance,  since  unmistakable 
evidence  is  furnished  by  the  physical  signs.  Amenorrhoea  con- 
tinues ;  a  good  deal  of  mammary  discomfort  is  often  experienced 
by  a  primigravida,  owing  chiefly  to  the  increased  weight  of  the 
enlarged  glands.  Towards  the  end  of  this  period  symptoms  of 
intra-abdominal  pressure  appear,  such  as  oedema  of  the  feet 
and  cramps  in  the  lower  extremities,  varicose  veins  in  the 
legs  and  vulva,  and  sometimes,  from  upward  pressure  on 
the  diaphragm,  palpitations  and  dyspnoea.  About  fourteen 
days  before  the  onset  of  labour  these  symptoms  all  undergo 


the  mammae  is  now 
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a  somewhat  abrupt  amelioration,  popularly  known  as  the 
'  lightening ' ;  this  is  due  to  descent  of  the  presentmg  part 
of  "the  fcetus  into  the  pelvic  brim,  and  consequent  relief  of 
abdominal  pressure. 

Physical  Si^ns.— Twenty -sixth  Week  {end  of  Sixth 
Calendar  ilfo?i^/i).— Hypertrophy  of  " 
unmistakable  ;  secretion 
can  be  freely  expressed  ; 
pigmentary  areolar 
changes  have  become 
intensified. 

A  hdomen. — Protuber- 
ance of  the  lower  half 
of  the  abdomen  is  now 
clearly  visible,  and  a  few 
recent  striae  may  be  ob- 
served below  the  level  of 
the  umbilicus  ;  the  linea 
nigra  in  dark  women  is 
pronounced.    On  palpa- 
tion the  fundus  of  the 
uterus  will  be  found  at 
the  level  of  the  upper 
border  of  the  umbilicus 
(fig.  38).    The  uterus  is 
distinctly    pyriform  in 
shape,  and  usually  ex- 
tends further  to  the  right 
than  to  the  left  of  the 
mesial      plane  —  right 
lateral  obliquity.  Occa- 
sionally the  obliquity  is  to  the  left,  but  the  uterus  is  seldom 
exactly  mesial.    Its  general  consistence  is  elastic,  but  it  does 
not  yield  a  fluid  thrill.    Contractions  can  usually  be  felt  when 
it  is  gently  palpated  with  the  hands  for  two  or  three  minutes. 
From  the  period  when  the  fundus  becomes  palpable  above  the 
pubes,  it  rises,  when  developing  normally,  about  half  an  inch 
a  week. 

In  addition  certain  other  signs  may  be  detected  on  ab- 
dominal examination  which  are  not  found  at  earlier  periods ; 
these  are,  on  palpation,  external  hallottemeoit  and  spontaneous 


Fig.  38. — Schematic  Representation  of 
THE  Height  of  the  Fundus  and  the 
Shape  of  the  Abdomen  in  Pregnancy. 
(Roberts.) 

Tlie  flgnres  indicate  weeks. 


62 


NOEMAL  PEEGNANCY 


foetal  movements  ;  and  on  auscultation  the  uterine  souffle 
and  the  foetal  heart- sounds.  Palpation  of  fcetal  movements 
and  auscultation  of  the  foetal  heart  are  positive  or  absolute 
signs  of  the  presence  of  a  living  foetus,  and  their  detection 
renders  the  diagnosis  of  pregnancy  not  a  probability,  but  a 
certainty. 

At  the  twenty- sixth  week,  the  foetus,  though  large  enough 
to  be  readily  felt  on  abdominal  palpation,  moves  freely,  for  it 
is  still  small  in  comparison  with  the  size  of  the  uterine  cavity. 
The  palms  of  both  hands  should  be  gently  laid  over  the  uterus, 
and  while  one  hand  is  used  to  steady  it,  the  fingers  of  the 
other  hand  make  a  series  of  quick  but  gentle  impacts  upon  it ; 
the  whole  anterior  surface  of  the  uterus  is  gone  over  in  this 
way.  At  some  part  or  other  the  fingers  will  come  down  upon 
the  body  or  a  limb  of  the  foetus  ;  the  latter  immediately  recedes 
before  the  impact,  but  gives  a  distinct  momentary  sense  of 
contact  with  a  freely  movable  body.  This  is  called  external 
hallottement.  Sometimes  the  foetus  can  be  displaced  in  this 
way  across  the  uterus,  and  thus,  as  it  were,  tossed  from  one 
hand  to  the  other.  While  using  the  hands  in  this  manner, 
spontaneous  movement  of  some  part  of  the  foetus — probably  a 
limb — will  often  be  detected,  proving  not  only  that  there  is  a 
foetus  present,  but  that  it  is  alive.  Care  is  required  in  eliciting 
these  signs,  but  their  diagnostic  value  is  absolute. 

Uterine  Souffle. — From  the  middle  of  pregnancy  onwards, 
a  soft,  blowing,  systolic  murmur,  synchronous  with  the 
mother's  pulse,  can  usually  be  heard  on  auscultation  of  the 
gravid  uterus.  It  is  best  heard  at  the  lowest  part  of  the 
lateral  borders,  but  may  sometimes  be  loud  enough  to  be 
audible  all  over  the  anterior  surface  of  the  uterus.  In  seeking 
this  sign  the  uterus  should  be  steadied  with  one  hand  and  the 
stethoscope  pressed  firmly  upon  it ;  while  hstening  to  the 
sound  the  mother's  pulse,  with  which  it  is  synchronous,  should 
be  felt  at  the  wrist.  There  is  some  dispute  as  to  the  causation 
of  the  uterine  souffle,  but  in  all  probability  it  is  produced  in 
the  greatly  enlarged  uterine  arteries,  which,  it  will  be  remem- 
bered, reach  the  lateral  "borders  of  the  organ  from  the  broad 
ligaments  at  the  level  of  the  internal  os.  Some  authorities 
believe  that  it  is  produced  in  the  large  vessels  of  the  placental 
site,  and  that,  accordingly,  the  part  of  the  uterus  over  which 
the  sound  is  loudest  is  to  be  regarded  as  the  placental  site. 
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Apart  from  pregnancy",  it  may  be  heard  in  cases  of  fibroid 
tumours  of  the  uterus. 

Fcetal  Heart. — The  recognition  of  the  sounds  of  the  foetal 
heart  is  the  most  conclusive  of  all  the  signs  of  pregnancy  ; 
not  only  is  it  important  in  diagnosis,  but  during  labour  it 
aiibrds  valuable  information,  and  the  student  should  lose  no 
opportunity  of  becoming  familiar  with  it.  The  foetal  heart 
can  usually  be  heard  by  the  twenty-sixth  week,  but  the 
further  pregnancy  advances  beyond  this,  the  more  easily  it  is 
detected.  Its  localisation  at  this  period  is  variable,  and  the 
whole  anterior  surface  of  the  uterus  must  often  be  carefully 
searched  before  it  can  be  found.  Some  experience  in  ausculta- 
tion is  of  course  necessary ;  but  if  opportunities  of  learning 
this  sign  in  pregnant  women  at  term  have  been  previously 
made  use  of,  its  recognition  at  this  period  of  pregnancy  will 
be  greatly,  facilitated.  At  the  sixth  month  the  foetal  heart- 
sounds  resemble  the  feeble  or  distant  ticking  of  a  watch  ; 
they  are  much  more  rapid  than  the  beats  of  the  mother's 
pulse,  which  should  always  be  simultaneously  counted  as  a 
control,  and  they  differ  absolutely  in  character  from  the 
uterine  souifle.  It  is  essential  that  a  definite  difference  in  rate 
between  the  maternal  pulse  and  what  is  taken  for  the  foetal 
heart  should  be  clearly  made  out,  for  sounds  may  be  trans- 
mitted from  the  aorta  which  will  be  misunderstood  unless 
this  precaution  be  taken.  At  the  sixth  month  the  foetal  heart 
beats  from  140  to  160  times  a  minute,  and  it  is  therefore 
difficult  to  count.  At  term  the  average  rate  is  from  120  to 
140,  but  even  wider  limits  than  these  are  possible ;  only  when 
the  rate  falls  below  100,  or  rises  above  180,  can  it  be  said  to 
indicate  danger  to  the  foetus.  The  foetal  heart-rate  is  not 
a  reliable  indication  of  sex,  but  it  is  found,  as  a  rule,  that 
the  larger  the  foetus  the  slower  is  the  rate ;  and  as  male  are 
usually  larger  than  female  foetuses,  the  slower  rates  may  be 
taken  to  indicate  the  former. 

In  connection  with  the  fcetal  heart-sounds  ihe  funic  souffle 
must  be  mentioned.  It  sometimes  happens  in  auscultating 
the  gravid  uterus  that  a  loop  of  the  umbilical  cord  lies 
immediately  beneath  the  bell  of  the  stethoscope,  and,  being 
subjected  to  slight  compression,  either  by  its  position  in  the 
uterus  or  by  the  instrument,  a  faint  rapid  blowing  murmur 
IS  produced,  which  is  synchronous  with  the  fcetal  heart- 
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sounds.  It  is  seldom  detected,  and  as  it  requires  accidentally 
favourable  circumstances  for  its  production,  it  is  of  no  prac- 
tical importance. 

•  The  vaginal  walls  at  this  period  are  distinctly  softened ; 
blue  discoloration  and  softening  of  the  cervix  are  more  dis- 
tinctly recognisable  than  at  earlier  periods.  Since  abdominal 
examination  yields  positive  signs  of  pregnancy,  from  this 
period  onwards  vaginal  examination  is  unimportant  for  pur- 
poses of  diagnosis. 

Thirty-sixth  week. — The  shape  of  the  abdomen  and  the 
size  of  the  uterus  are  indicated  in  fig.  38.  The  individual 
parts  of  the  body  of  the  fcEtus  can  now  be  recognised  by 
abdominal  palpation,  and  the  position  of  the  head,  back,  and 
limbs  localised.  This,  however,  is  of  little  importance  in  the 
diagnosis  of  pregnancy,  but  attention  will  be  again  directed  to 
it  in  the  section  dealing  with  labour  (see  p.  222).  About  the 
thirty-eighth  week  the  uterus  attains  its  greatest  height  in 
the  abdomen,  extending  nearly  to  the  xiphoid  cartilage,  and 
the  maximum  abdominal  girth  averages  thirty-two  inches ; 
during  the  last  fortnight  of  pregnancy  it  may  sink  to  a  point 
midway  between  the  umbilicus  and  the  xiphoid  cartilage,  and 
the  shape  of  the  abdomen  is  in  consequence  a  little  altered 
(fig.  38).  Numerous  striae  are  found  below  the  umbilicus, 
which  is  now  flat  or  slightly  everted. 

Differential  Diagnosis  of  Pregnancy.— To  consider  all 
the  varieties  of  abdominal  swellings  which  may  be  mistaken 
for  a  pregnant  uterus  would  require  a  wide  excursion  into  the 
domain  of  gynaecology,  and  cannot  be  undertaken  here.  It 
is,  however,  necessary  to  recall  the  occasional  occurrence  of 
a  curious  imitation  of  pregnancy  of  hysterical  origin  which 
is  known  as  Pseudocyesis  (spurious  pregnancy).  It  occurs  in 
women  of  neurotic  temperament,  especially  when  associated 
with  either  dread  of  pregnancy,  as  in  the  unmarried,  or  desire 
to  become  pregnant,  as  in  sterile  married  women.  Such 
women  present  the  symptoms  of  amenorrhoea,  morning  sick- 
ness, and  progressive  abdominal  enlargement ;  they  quicken, 
and  feel  what  they  regard  as  continual  and  active  foetal  move- 
ments ;  and  at  the  appointed  time  they  suffer  from  severe  and 
prolonged  abdominal  pains  which  they  are  convinced  represent 
labour,  but  which  of  course  have  no  result.  On  physical 
examination  certain  signs  of  mammary  activity  may  be  found. 
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which  are  undoubtedly  deceptive.  The  abdominal  enlarge- 
ment, however,  will  seldom  deceive  any  but  the  most  inex- 
perienced practitioner  ;  none  of  the  positive  signs  of  pregnancy 
can  be  detected  either  by  abdominal  or  vaginal  examination  : 
and  if  an  anesthetic  is  administered  the  abdomen  becomes 
flattened  (unless  the  patient  is  very  obese),  and  bi-manual 
examination  will  demonstrate  that  the  uterus  is  not  enlarged. 


Multiple  Pregnancy 

While  it  is  the  rule  in  the  human  species  for  only  one 
child  to  be  born  at  a  birth,  twin  pregnancy  occurs  in  the 
proportion  of  about  1-80  to  1-90  births  ;  but  its  frequency 
varies  greatly  in  different  countries,  and  heredity  appears  to 
be  an  important  factor  in  its  causation.  Triplets  are  very 
much  less  frequent  than  twins,  and  are  estimated  to  occur 
only  once  in  6,000  to  10,000  pregnancies.  Quadruplets  are 
still  less  common  ;  although  they  may  reach  the  period  of 
viability  and  be  born  alive,  they  seldom  all  survive.  Quintuple 
pregnancy  is  extremely  rare,  and  always  ends  in  abortion. 

Twin  Pregnancy  may  result  from  the  simultaneous 
fertilisation  of  two  ova,  or  from  the  fertilisation  of  a  single 
ovum ;  the  former  are  called  hinovular,  the  latter  uniovular 
twins.  Binovular  twins  may  result  from  the  fertilisation  of 
an  ovum  from  two  distinct  Graafian  follicles,  or  of  two  ova  from 
a  single  follicle.  Sometimes  two  follicles  ripen  simultaneously 
in  one  ovary.  The  ova  may  both  develop  in  the  normal 
uterus,  or  one  in  each  half  of  a  double  uterus ;  or  one  in  the 
uterus,  the  other  in  the  Fallopian  tube ;  or  one  in  each  tube. 
They  are  much  more  frequent  than  uniovular  twins,  the  pro- 
portion being  about  6  to  1.  We  can  only  speculate  upon  the 
manner  in  which  uniovular  twins  are  produced.  The  ovum 
may  possess  two  germinal  vesicles  (nuclei) ;  or  two  embryonic 
areas  may  be  formed  if  an  ovum  is  fertilised  by  more  than 
one  spermatozoon ;  or  the  single  embryonic  area  may  divide, 
each  half  producing  a  foetus.  Differences  between  binovular 
and  uniovular  twins  are  to  be  found  in  sex,  in  development, 
and  m  the  formation  of  the  placenta  and  membranes.  In 
each  variety  hydramnios  of  one  ovum  may  occur,  the  other 
remaining  normal. 
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Sex. — Uniovular  twins  are  always  of  the  same  sex  ;  bin- 
ovular  twins  may  be  of  the  same  or  of  different  sex,  the  latter 
being  rather  more  common  than  the  former.  Therefore  twins 
of  the  same  sex  may  be  developed  either  from  one  or  two 
ova,  while  those  of  different  sex  are  necessarily  binovular. 
Including  all  cases,  twins  are  more  commonly  of  the  same  sex 
(boy  and  boy,  or  girl  and  girl)  than  of  different  sex,  and  as 
in  single  pregnancy  the  number  of  boys  exceeds  that  of  girls. 
Development. — A  twin  foetus  is  usually  somewhat  smaller  and 
lighter  than  a  single  foetus  ;  the  two  are  frequently  unequal 
in  size,  and  differences  of  1  lb.  to  1^  lb,  in  weight  are  not 


-pio.  39.  Twin  PLAOENTiE  and  Membranes  of  Binovulab  Development. 

(Ribemont-Dessaignes  and  Lepage.) 

uncommon.  One  may  be  normally  developed,  the  other  mal- 
formed ;  or  one  may  perish  during  pregnancy  while  the  other 
develops  till  term.  Malformations  are  common  with  uniovular 
twins,  and  certain  forms  of  monstrosity  only  occur  in  such 
foetuses  (see  p.  330).  Placenta  and  Membranes. — With  bin- 
ovular twins  the  two  ova  may  develop  quite  separately  from 
one  another,  so  that  two  separate  placenta3  and  two  complete 
sets  of  membranes  are  formed  (fig.  39).  If,  however,  the  two 
ova  should  be  implanted  close  to  one  another  in  the  uterus, 
the  two  placentjB  will  be  in  contact,- and  they  may  even  become 
more  or  less  firmly  united  by  their  adjacent  edges  ;  the  decidua 
capsularis  then  forms  a  single  envelope  for  the  two  ova, 
so  that  the  two  chorions  are  apposed  where  the  ova  come 
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in  contact.  The  circulatory  system  of  each  foetus  is  quite 
distinct,  even  when  the  placentae  are  united  ;  anastomoses 
never  occur.  With  uniovular  twins  a  single  placenta  and 
chorion  are  formed;  the  amnion  may  be  double  (fig.  41)  or 
single  (fig  40),  the  septum  in  the  former  bemg  frequently  m- 
complete  at  term.  Usually  the  umbilical  cords  are  distmct ; 
sometimes  the  cord  is  single  at  its  placental  msertion,  but 
bifurcates  before  reaching  the  foetuses.  Free  anastomoses 
always  exist  in  the  placenta  between  the  circulatory  systems 
of  the  two  foetuses,  and  according  to  Schatz  this  is  usually 
arterial,  but  may  rarely  be  venous  ;  venous  anastomoses 


(placental)  are  superficial,  arterial  anastomoses  are  deep.  Aff 
a  result  of  these  anastomoses  blood  from  one  foetus  finds  its 
way  into  the  circulation  of  the  other — an  important  factor 
in  the  production  of  certain  foetal  monstrosities.  One  foetus 
may  also  have  at  its  disposal  a  larger  placental  area  than  the 
other,  the  one  thus  favoured  being  always  the  more  fully 
grown.  Such  monstrosities  as  the  thoracopagus  and  omphalo- 
pagus are  only  possible  in  twins  of  uniovular  develop- 
ment. 

Superfecundation  and  Superfcetation. — If  two  ova  are 
fertilised  simultaneously,  twin  pregnancy  results  ;  sometimes 
a  second  ovum  is  fertilised  while  the  first  is  developing,  and 
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to  this  condition  the  above  terms  are  applied.  If  the  interval 
between  the  two  separate  acts  of  fertilisation  is  a  short  one,  the 
condition  is  called  super  fecundation  ;  instances  are  well  known 
to  occur  in  lower  animals,  as  when,  for  example,  a  mare  gives 
birth  to  a  horse  and  a  mule  at  a  single  labour,  having  been 
covered  at  about  the  same  time  by  a  stallion  and  an  ass.  Proof 
of  its  occurrence  is  difficult  in  the  human  subject,  and  unless 


Septum  (amniotic) 


Fio.  41. — Twin  Peegnancy  (probably  Uniovtjlab)  ;  Abobtion  at  Thied  to 
FouETH  Month.    (Charing  Ceoss  Hospital  Museum.) 

Note  that  torsion  laas  occurred  in  tbe  umbilical  cords. 

the  foetuses  are  of  different  colour  it  is  indistinguishable  from 
binovular  twin  pregnancy.  When  the  interval  between  the 
two  acts  of  fertilisation  is  considerable,  amounting  to  weeks 
or  even  months,  the  condition  is  called  superfoetation.  If  it 
is  true  that  ovulation  continues  during  early  pregnancy,  there 
is  no  obstacle  to  the  fertilisation  of  a  second  ovum  and  its 
lodgment  in  the  uterine  cavity,  so  long  as  the  decidual  space 
persists— i.e.  up  to  the  end  of  the  fourth  month.  The  result 
of  this  would  be  the  presence  in  the  uterus  of  two  foetuses  of 
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different  stages  of  development.    It  is  easy  to  conceive  of  such 
occurrence  at  any  period  of  pregnancy  m  a  double  uterus, 

or  in  the  Fallopian  tube.    Superfoetation  may  end  m  abortion, 

both  ova  being  thrown  off  before  they  are  viable  ;  or  one  ovum 

developing  to  full  time,  a  mature  foetus  and  a  premature  one 

may  be  born  at  the  same 

labour;  or  the  birth  of  a 

mature  foetus  may  be  fol- 
lowed after  an  interval  of 

a  few  weeks  by  the  birth  of 

a  second  equally  mature. 
Clinical  Course  of  Twin 

Pregnancij. —Jyia-gnosis,  is 

impossible  during  the  early 

months  ;   it  can  only  be 

established  by  the  detec- 
tion in  the  uterus  of  two 

foetuses.     The  uterus  is 

always  larger  than  normal, 

but    undue  enlargement 

must  not  be  attributed  to 

twins  without  more  definite 

evidence.    The  surest  sign 

is  the  recognition  of  two 

distinct  foetal  hearts,  beat- 
ing at  different  rates.  This 

sign  cannot   be  detected 

until  after  the  sixth  month, 
and  unusual  care  must  be 
exercised  in  establishing 
the  difference  in  rate  be- 
tween the  two  hearts.  It 
is  not  sufficient  for  the  ob- 
server to  find  foetal  heart- 
sounds  audible  at  two  different  parts  of  the  uterus,  for  rapid 
changes  in  the  position  of  the  foetus  may  occur,  and  thus  lead 
to  mistakes.  Two  observers  auscultating  at  the  same  moment 
should  simultaneously  count  the  foetal  heart-sounds  to  which 
they  are  listening,  and  if  a  definite  difference  of,  say,  ten  beats 
per  minute  is  detected  between  them,  twins  may  safely  be 
diagnosed.    This  difference  in  rate  depends  in  the  main  upon 


Fig.  42. — Mummified  Fcetus  (Fcetus 

PAPYRACEtJS). 

(Charing  Cross  Hospital  Museum.) 
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inequality  in  size  of  the  foetuses  ;  but  if  there  is  no  inequality 
there  will  be  no  recognisable  difference  in  rate.  Towards  the 
end  of  pregnancy  the  presence  of  a  foetal  head  may  sometimes 
be  recognised  both  at  the  fundus  and  in  the  lower  uterine  seg- 
ment. When  twin  pregnancy  is  complicated  with  hydramnios, 
there  is  great  difficulty  in  diagnosis. 

Twin  pregnancy  usually  ends  a  little  before  term :  that  is 
to  say,  labour  is  premature.    Owing  to  the  undue  size  of  the 


uterus,  pressure-symptoms  may  be  unusually  troublesome, 
and  morning  sickness  is  said  to  be  unusually  severe.  Some- 
times the  uterus  is  not  much  larger  than  normal ;  this  may 
be  due  to  the  fact  that  one  foetus  has  perished  m  utcro 
When  this  occurs  the  fluid  in  the  dead  ovum  is  absorbed,  and 
the  body  of  the  fcetus  compressed  between  the  growmg  ovum 
and  the  uterine  wall,  and  its  tissues  altered  by  absorption  of 
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fluid  •  the  result  is  the  birth  of  a  curiously  flattened  mum- 
mified foetus,  to  which  the  term  foetus  papyraceus  or  foBtus 
compressus  has  been  applied  (fig.  42).  The  placenta  of  this 
foetus  offers  a  striking  contrast  with  that  of  the  livmg  one  ;  it 
is  pale,  and  completely  consolidated  on  section,  no  trace  of  the 
normal  spongy  tissue  remaining.  Microscopically  it  presents 
the  appearances  characteristic  of  advanced  infarction  and  fatty 
degeneration. 

Triplets  result  from  the  fertilisation  of  three  separate 
ova,  or  from  the  occurrence  of  uniovular  twins  with  an 
ordinary  single  foetus.  In  the  former  case  three  distinct 
placentae  and  sets  of  membranes  are  found  ;  in  the  latter 
and  commoner  case  there  are  two  placentae  of  very  unequal 
size,  the  larger  having  two  cords  attached,  and  corresponding 
to  the  placenta  of  uniovular  twins  (fig.  43).  The  single  foetus 
may  have  a  distinct  set  of  membranes.  Triplets  are  more 
commonly  of  different  sex  than  all  of  the  same  sex,  but  boys 
predominate  considerably  in  number.  Diagnosis  is  very  diffi- 
cult, and  labour  always  comes  on  prematurely.  The  survival 
of  all  three  infants  is  rare. 


The  Management  of  Normal  Pregnancy 

Although  pregnancy  is  a  normal  bodily  function,  and 
should  not  be  regarded  as  a  malady,  it  is  undoubtedly  attended 
by  many  risks,  and  it  involves  a  considerable  strain  upon 
certain  organs,  which  they  may  be  unable  to  bear  unless  care 
is  taken  to  maintain  them  in  a  condition  of  normal  physio- 
logical activity.  This  is  especially  the  case  in  a  first  pregnancy ; 
afterwards  the  organism  appears  to  be  able  to  bear  with  less 
disturbance  the  altered  conditions  involved  in  the  pregnant 
state.  The  functions  which  require  the  closest  attention  are 
those  of  digestion  and  excretion,  for  their  failure  may  involve 
the  most  serious  consequences  both  to  the  mother  and  the 
child.  Consequently  the  bowels,  the  skin,  and  the  kidneys 
should  be  kept  freely  active.  Diet  is  of  some  importance, 
masmueh  as  all  hepatic  disturbances  of  dietetic  origin  should 
be  guarded  against  on  account  of  the  serious  results  liable  to 
follow  a  breakdown  of  the  hepatic  functions  (see  p.  76).  The 
appetite  is  generally  increased  during  pregnancy,  and  patients 
do  not  as  a  rule  require  encouragement  to  take  the  amount 
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of  food  which  is  necessary  and  desirable.  Over-feeding  is 
distinctly  undesirable  under  normal  conditions.  Exercise  is 
necessary,  but  should  not  be  violent  or  attended  by  much  risk 
of  accident,  which  may  result  in  abortion.  The  more  energetic 
forms  of  outdoor  exercise  should  be  avoided,  but  walking 
is  useful  at  all  periods.  If  for  any  reason  exercise  cannot  be 
taken,  daily  massage  of  the  limbs  and  back  form  a  useful 
substitute  for  it. 

Few,  if  any,  of  the  ordinary  symptoms  of  pregnancy 
require  treatment.  If  morning  sickness  is  troublesome  the 
patient  should  take  her  first-  meal  before  rising,  preceded 
by  a  mild  aperient,  such  as  a  seidlitz  powder  or  a  dose  of 
Apenta  water.  If  nausea  continues  during  the  day,  alkaline 
remedies,  such  as  the  salts  of  bismuth,  soda,  and  magnesia, 
are  useful.  During  the  later  months  pressure-symptoms  are 
often  much  relieved  by  wearing  a  well-fitting  abdominal  belt. 
The  urine  should  always  be  examined  at  least  once  in  the  first 
three  months,  and  a  regular  monthly  analysis  should  be  made 
during  the  second  half  of  pregnancy,  on  account  of  the  liability 
to  the  appearance  of  albuminuria  at  this  time.  This  is  of 
especial  importance  in  a  primigravida>  Success  in  treating 
this  serious  complication  depends  entirely  upon  its  early 
recognition  (see  p.  86). 

Examination  of  the  gravid  uterus  during  the  early  months 
of  pregnancy  is  unnecessary,  and  should  be  avoided  unless 
required  for  purposes  of  diagnosis.  A  physical  examination 
should,  however,  always  be  made  at  about  the  thirtieth 
week  -to  determine  (t)  the  presentation  and  position  of  the 
child ;  (2)  the  relation  between  the  size  of  the  head  and  that 
of  the  pelvic  brim  ;  (3)  the  condition  of  the  bony  and  soft 
maternal  passages ;  (4)  the  presence  and  rate  of  the  foetal 
heart-sounds.  The  importance  of  determining  these  points 
well  in  advance  of  term  will  be  made  clear  in  the  section 
dealing  with  the  management  of  labour.  The  examination 
of  presentation  and  position  should  be  repeated  two  or  three 
weeks  before  labour  begins. 

During  the  last  six  or  eight  weeks  of  pregnancy  the 
nipples  must  be  prepared  for  suckling  in  the  manner  described 
on  page  404. 


CLASSIFICATION 
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Although  pregnancy  is  not  a  disease,  but  a  normal  function  - 
of  the  body,  there  is  no  doubt  that  a  pregnant  woman  is  exposed 
to  many  serious  risks  which  are  peculiar  to  her  condition,  / 
while  certain  maladies  to  which  all  women  are  liable  are  of 
increased  gravity  when  associated  with  the  pregnant  state.  In 
addition,  there  are  risks  of  minor  importance  primarily  affect- 
ing the  ovum,  for  pregnancy  may  be  interrupted  prematurely 
and  the  ovum  thrown  off  from  disease  or  accident  before  the 
foetus  is  viable.  The  pathology  of  pregnancy  thus  assumes 
very  large  proportions,  and  comes  to  embrace  a  great  number 
of  morbid  conditions  which  may  affect  the  mother,  the  embryo, 
or  the  foetus  and  its  appendages.  In  order  to  make  the  sub- 
ject intelligible,  and  capable  of  being  dealt  with  briefly,  classi- 
fication is  required,  but  a  practical  classification  is  by  no  means 
easy  to  devise.  A  simple  division  into  the  main  groups  is, 
however,  easily  made ;  for  while  some  of  the  conditions  in- 
cluded are  abnormal  developments  of  pregnancy— i.e.  condi- 
tions necessarily  associated  with  the  pregnant  state — in  the 
case  of  others  the  association  with  pregnancy  is  only  accidental. 
The  first  group  we  may  call  The  Disoeders  of  Pregnancy, 
for  pregnancy  is  the  essential  factor  in  their  causation.  As 
examples  may  be  mentioned  the  disease  called  eclampsia,  and 
the  hydatidiform  mole  (vesicular  degeneration  of  the  chorion)  ; 
none  but  pregnant  women  suffer  from  these  diseases  and  their 
many  consequences,  and  they  are  directly  due  to  some  disturb- 
ance of  the  normal  course  of  pregnancy.  The  second  group 
we  may  call  The  Disorders  associated  with  Pregnancy  ; 
they  may  have  been  in  existence  before  conception  occurred 
and  have  become  aggravated  by  pregnancy,  such  as  val- 
vular disease  of  the  heart ;  or  they  may  arise  during  the 


b 


74 


ABNOEMAL  PREGNANCY 


course  of  pregnancy  and  interrupt  it,  like  the  acute  eruptive 
fevers.  Instead  of  subdividing  the  first  group  into  fcetal 
and  maternal  disorders,  as  is  usually  done,  we  shall  classify 
them  as  follows  : 

I.  Disorders  of  Pregnancy. 

A.  General  Disorders — Auto-intoxication  (Toxaemia). 

(1)  Albuminuria  and  Eclampsia. 

(2)  Pernicious  vomiting. 

B.  Beflex  Disorders. 

(1)  Ptyalism. 

(2)  Pruritus. 

(3)  Mental  disturbances. 

C.  Abnormal  Conditions  of  the  Gravid  Uterus. 

(1)  Displacements. 

(2)  Malformations. 

D.  Pressure-symptoms. 

(1)  (Edema. 

(2)  Varicose  veins. 

(3)  Haemorrhoids. 

E.  Abnormal  Conditions  of  the  Ovum. 

(1)  The  Early  Ovum. 

(a)  Moles. 

i.  Blood  mole— Fleshy  mole  (haematoma  mole). 

ii.  Hydatidiform  mole  (vesicular  degeneration 

of  chorion). 
(&)  Decidual  endometritis. 

(2)  Placenta  and  Membranes, 
{a)  Oligo-hydramnios. 

(b)  Poly-hydramnios. 

(c)  Placental  diseases. 

ffidema. 

Fatty  degeneration. 

Haemorrhage. 

New-growths. 

Syphilis  (doubtful). 

Tubercle. 

Infarction. 

F.  Abnormallmplantation  of  the  Ovim. 
Ectopic  gestation. 
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II.  Disorders  associated  with  Pregnancy. 

(a)  Acute  eruptive  fevers. 

(b)  Syphilis  and  tubercle. 

(c)  Cardiac  disease. 
{d)  Eenal  disease. 

Bright's  disease ;  pyelitis, 
(e)  Hepatic  disease. 

Acute  yellow  atrophy  ;  diabetes. 
(/)  Diseases  of  nervous  system. 

Chorea. 
(g)  Pelvic  diseases. 

Ovarian  and  uterine  tumours. 

Gonorrhoea. 


This  list,  though  not  exhaustive,  will  be  found  to  comprise 
the  conditions  which  are  of  practical  importance. 

General  Considerations. -It  will  readily  be  understood 
that  the  conditions  comprised  in  the  first  group  are  much 
more  important  than  those  of  the  second,  which  will  not  call 
for  detailed  consideration.    Of  the  Disorders  of  Pregnancy  the 
first  division,  termed  General  Disorders,  includes  conditions 
the  causation  of  which  has  always  been  obscure,  and  although 
we  are  now  approaching  an  explanation  which  promises  to  be 
much  more  satisfactory  than  any  that  have  been  previously 
advanced,  unanimity  of  opinion  has  by  no  means  been  reached 
in  regard  to  them.    This  explanation  is  that  these  disorders 
result  from  auto-intoxication  or  toxcemia,  produced  in  part 
by  deficient  elimination  through  the  kidneys,  intestines,  and 
skin,  and  in  part  by  increased  production  of  toxic  materials  in 
the  maternal  organism  from  perverted  or  inefficient  action  of 
the  liver  and  alimentary  system,  or  by  the  passage  of  foetal 
waste  products  into  the  maternal  blood  through  the  placenta. 
Keference  has  already  been  made  to  the  fact  that  attempts  to 
obtain  experimental  proof  of  a  condition  of  toxaemia  in  normal 
pregnancy  have  hitherto   been   unsuccessful.     The  same 
methods  have,  however,  been  applied  with  greater  success  to 
certain  disorders  of  pregnancy — viz.  eclampsia  and  pernicious 
vomiting.    The  experimental  results,  considered  carefully  in 
connection  with  pathological  anatomy,  certainly  establish  a 
prima  facie  case  that  eclampsia  is  the  result  of  toxaemia  or 
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auto-intoxication.  The  great  advantage  which  this  theory 
possesses  over  the  older  ones  is  that  it  rests  upon  a  patho- 
logical foundation  and  is  applicable  to  almost  all  cases,  and 
thus  tends  to  introduce  order  into  what  was  previously  a 
most  confusing  chapter  of  obstetric  pathology. 

The  toxeemic  theory  may  be  stated  briefly  as  follows.  In 
health  the  waste  products  of  the  body-tissues  are  disposed 
of  either  by  direct  excretion  through  the  kidneys,  skin,  and 
intestines,  or  by  transformation  into  harmless  substances 
within  the  body  ;  the  organ  mainly  concerned  in  the  latter 
process  is  the  liver,  with  perhaps,  secondarily,  certain  ductless 
glands  such  as  the  spleen,  the  thyroid,  and  the  suprarenal 
bodies.  In  normal  pregnancy,  although  an  excess  of  waste  pro- 
ducts may  enter  the  maternal  blood  from  the  uterus  and  ovum, 
the  normal  channels  of  excretion  and  transformation  suffice 
for  their  removal.  In  addition,  indications  are  not  wanting 
that  certain  alterations  in  the  general  metabolism  of  the  body 
also  occur  during  pregnancy ;  although  their  significance  is 
not  at  present  clear,  they  must  be  regarded  as  important  in 
respect  tq  the  delicate  balance  of  the  functions  of  ingestion 
and  elimination.  At  present  it  can  only  be  said  that  in  all 
probability  the  beginning  of  toxaemia  is  to  be  found  in  altered 
metabolism,  and  that  from  this  may  result  alterations,  either 
functional  or  anatomical,  in  such  important  eliminatory  organs 
as  the  liver  and  the  kidneys.  In  order  to  maintain  in  preg- 
nancy the  normal  equilibrium,  it  is  clearly  necessary  that  all 
the  maternal  organs  concerned  should  retain  their  functional 
activity,  and  even  perhaps  increase  it  above  the  normal  level. 
A  physiological  breakdown  on  the  part  of  mportant  organs 
like  the  liver  or  kidneys  must  necessarily  entail  serious  conse- 
quences—much more  serious  than  in  the  non-gravid  state, 
and  further  accumulation  of  waste  products  in  the  blood  will 
become  inevitable.  The  organs  which  most  commonly  show 
clinical  signs  of  failure  during  pregnancy  are  the  kidneys/ 
and  this  failure,  as  we  shall  see,  is  probably  accompanied  by 
certain  pathological  changes  in  the  renal  cortex.  The  increased 
amount  of  waste  products  passing  through  the  kidneys  may 
directly  excite  these  changes  ;  and  possibly  the  real  fault  lies 
with  the  liver,  which  may  fail  adequately  to  convert  waste 
products  of  an  irritant  nature  into  the  comparatively  harmless 
solid  constituents  of  normal  urine. 
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Anatomical  evidence  of  serious  hepatic  disease  is  usually 
to  be  found  in  fatal  cases  of  eclampsia  and  pernicious  vomit- 
ing. In  less  severe  cases  evidence  of  the  liver  being  actually 
diseased  has  not  been  obtained,  and  it  is  possible,  therefore, 
that  structural  hepatic  disease  is  a  late  result  of  the  toxtemic 
process,  which  may  begin  as  a  functional  breakdown  only. 
Inadequate  renal  excretion  will  aggravate  the  toxic  state,  and 
may  thus  directly  contribute  to  the  causation  of  structural 
changes  in  the  liver  and  kidneys  incompatible  with  life. 

Of  late  years  further  indications  of  the  existence  of  toxemia 
have  been  sought  for  in  a  study  of  the  total  nitrogen  excretion 
in  the  urine.  Under  conditions  of  health  about  87  per  cent,  of 
the  total  urinary  N  is  excreted  as  urea,  3  per  cent,  as  ammonia 
salts,  and  the  remainder  as  creatinin,  uric  acid,  &c.  (Folin). 
Cases  of  pernicious  vomiting  have  been  observed  in  which  it 
was  found  that  the  proportion  of  N  excreted  as  NH^  rose 
to  10  per  cent.,  and  the  view  was  advanced  that  this  rise 
constituted  an  important  diagnostic  indication  of  the  disease 
(Williams).  Further  observation,  however,  has  shown  that  a 
similar  rise  in  the  proportion  of  N  excreted  as  NH.^  occurs 
from  the  substitution  of  a  proteid-free  diet  for  the  ordinary 
mixed  diet,  and  also  from  starvation.  Williams's  conclusions 
therefore  require  revision,  for  cases  of  pernicious  vomiting 
are  usually  treated  on  dietetic  lines  calculated  in  themselves 
to  produce  a  high  ammonia  output. 

While  the  toxaemic  theory  has  been  worked  out  mainly  in 
relation  to  eclampsia  and  pernicious  vomiting,  it  is  possible 
that  toxfemia  may  in  time  be  shown  to  be  an  important  factor, 
if  not  the  only  one,  in  the  causation  of  other  disorders. 

Albuminuria  and  Eclampsia 

Albuminuria  occurring  during  pregnancy  may  be  due 
to  (1)  pre-existing  renal  disease— e.g.  chronic  nephritis; 
(2)  preg7ia7icy.  The  latter  is  spoken  of  as  '  the  albuminuria 
of  pregnancy,'  and  must  be  sharply  distinguished  from  the 
former  variety,  which  will  be  considered  in  the  group  of 
'Disorders  associated  with  Pregnancy.'  Albuminuria  and 
ec  ampsia  must  be  considered  together  because,  although 
eclampsia  may  very  exceptionally  occur  without  albuminuria, 
they  are  almost  invariably  associated.     This  association  is 
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indeed  so  marked  that  the  conclusion  cannot  be  avoided  that 
they  are  due  to  one  and  the  same  cause.  It  must,  however, 
always  be  borne  in  mind  that  the  majority  of  cases  of  albu- 
minuria terminate  favourably  without  the  supervention  of 
eclampsia  ;  but  it  may  be  said  that  the  higher  the  degree  of 
albuminuria  the  greater  is  the  risk  of  eclampsia. 

Strictly  speaking,  albuminuria  is  but  a  symptom,  and  in 
the  disease  which  is  conveniently  designated '  the  albuminuria 
of  pregnancy  '  other  clinical  features  of  great  importance  are 
found  besides  the  presence  of  albumen  in  the  urine.  We 
must  be  careful,  therefore,  to  exclude,  in  addition  to  pre- 
existing renal  disease,  such  transient  causes  of  albuminuria  as 
fatigue  and  dyspepsia,  which  may  give  rise  to  it  temporarily 
in  any  circumstances.  Albumen  due  to  these  causes  only 
occurs  in  traces.  Contradictory  statistics  have  been  published 
as  to  the  frequency  with  which  albuminuria  is  to  be  found  in 
pregnant  women,  the  proportion  varying,  according  to  different 
observers,  from  3  to  50  per  cent.  The  highest  rate  of  fre- 
quency occurs  in  parturient  women,  and  there  is  no  doubt 
that  in  a  large  majority  of  primiparse,  and  in  a  smaller 
proportion  of  multiparse,  traces  of  albumen  occur  in  the  urine 
during  normal  labour,  and  disappear  at  once  when  labour  is 
over.  This  condition  does  not  concern  us  at  present,  but  will 
be  referred  to  again  later  on.  Excluding  parturition,  the  rate 
of  frequency  of  albuminuria  ua  pregnant  women  probably 
does  not  exceed  3  to  5  per  cent.,  and  from  this  must  still  be 
deducted  cases  of  pre-existing  renal  disease  and  eases  of 
transient  functional  albuminuria.  It  will  therefore  be  seen 
that  the  disease  we  are  considering  is  fairly  uncommon. 

Clinical  Features.— The  albuminuria  of  pregnancy  is 
practically  confined  to  the  latter  half  of  the  period  of  gesta- 
tion, and  seldom  manifests  itself  earlier  than  the  sixth  month 
(twenty-sixth  week),  although  cases  of  eclampsia  at  the  fifth 
month  have  been  recorded.  It  is  much  more  frequent  in  primi- 
gravidffi  than  in  multiparas.  Cases  differ  greatly  in  severity : 
in  some  the  only  symptom  is  a  moderate  amount  of  albumen 
in  the  urine,  which  disappears  under  treatment ;  or,  even  when 
persisting,  it  may  be  unaccompanied  by  other  symptoms, 
and  may  not  interrupt  the  development  of  the  ovum  or  the 
course  of  pregnancy.  Every  case,  however,  requires  careful 
management,  for  the  risk  .of  other  and  more  serious  symptoms 
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supervening  is  always  present.  Thus  albuminuria  is  fre- 
quently accompanied  by  other  urinary  changes,  and  by  anemia 
and  anasarca  ;  frequently  it  leads  to  death  of  the  fcetus  in 
utero  and  the  occurrence  of  premature  labour ;  more  rarely 
it  leads  to  the  occurrence  of  retinitis  and  terminates  in 
convulsions  (eclampsia).  These  conditions  must  now  be 
considered  in  more  .detail. 

Urinary  Changes.— In  the  earlier  stages  of  the  affection 
the  urine  is  abundant,  pale,  of  low  specific  gravity,  and  con- 
tains a  dimmished  proportion  of  total  solids.  The  amount 
of  albumen  present  is  a  rough  indication  of  the  severity  of 
the  case.  There  may  be  but  a  trace  ;  usually,  however,  the 
amount  is  considerable  to  yV  per  cent.  Esbach),  and  in  the 
worst  cases  of  all  —  viz.  those  which  terminate  in  eclampsia — 
the  urine  usually  solidifies  on  boiling  when  tested  during  the 
eclamptic  seizures.  It  has  been  observed  that  a  large  pro- 
portion of  the  albumen  is  serum  globulin,  but  we  do  not  know 
the  significance  of  this  point,  and,  owing  to  technical  difficulties 
in  estimation,  the  exact  proportion  of  globulin  to  albumen  has 
not  been  worked  out  in  a  series  of  cases.  Of  more  importance 
is  the  occurrence  of  casts  which  can  usually  be  found ;  they 
are  hyaline  and  granular,  and  often  show  fatty  degeneration. 
Eed  and  white  blood-corpuscles  are  also  occasionally  found. 
The  total  amount  of  urea  excreted  is  fairly  normal,  but  a 
diminution  usually  occurs  in  connection  with  eclampsia,  and 
a  fall  in  the  output  of  urea  is  an  important  premonitory 
sign  of  this  complication.  When  anasarca  is  marked,  the 
amount  of  urine  excreted  becomes  scanty,  while  in  eclampsia 
the  secretion  is  very  scanty,  and  may  even  be  suppressed. 

AncBmia  and  Anasarca.— These  two  conditions  are  usually 
associated,  and  it  is  rare  to  find  one  marked  without  the 
other  being  almost  equally  so.  The  pallor  of  the  face  and 
mucous  membranes  forms  one  of  the  most  strikmg  features 
of  these  cases,  and  gives  rise  at  once  to  the  suspicion  of 
albuminuria.  Severe  frontal  headache  often  occurs  and 
sometimes  vomiting.  The  anasarca  affects  chiefly  the  lower 
extremities,  the  vulva,  and  the  abdominal  wall ;  it  is  said  to 
occur  also  in  the  face  and  upper  extremities,  but  with  such 
a  distribution  the  greatest  care  should  be  taken  to  exclude 
chronic  Bright's  disease.  The  pre-eclamptic  state  is,  however 
sometimes  attended  with  puffiness  of  the  eyelids.   The  oedema 
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of  the  lower  extremities  may  be  extreme,  and  sometimes  the 
labia  majora  become  greatly  enlarged,  so  as  to  interfere  with 
the  dilatation  of  the  vulva  during  labour.  It  is  said  that 
anasarca  may  occur  to  a  marked  degree  without  albuminuria, 
or  that  it  may  appear  first,  but  this  is  unusual. 

Death  of  the  Fa'tus,  and  Premature  Labour.— A  heavy 
foetal  mortality,  probably  over  50  per  -cent.,  attends  the 
albuminuria  of  pregnancy.  It  is  largely  independent  of 
eclampsia.  The  fcetus  perishes  in  utero,  and  the  ovum  is 
then  thrown  off,  either  at  once  or  within  a  few  weeks ; 
amelioration  of  the  general  symptoms  sometimes  follows  the 
death  of  the  foetus  even  when  it  is  retained  for  some  time 
in  the  uterus.  Often,  however,  a  living  premature  child  is 
born,  but  it  is  usually  undersized  and  feeble,  and  its  chance 
of  surviving  is  but  small.  Placental  disease  is  present  in 
a  considerable  proportion  of  these  cases,  and  appears  to  be 
an  important  factor  in  causing  the  death  of  the  fcetus  and 
in  inducing  labour  prematurely.  This  disease  consists  in 
extensive  infarction  of  the  placental  substance — a  change 
which  will  be  again  referred  to  later  on  (see  p.  117). 

Eclampsia. — We  do  not  know  the  exact  proportion  of  cases 
of  albuminuria  which  terminate  in  eclampsia ;  it  is  j)robably 
small.  But  eclampsia  is  by  no  means  confined  to  cases  in 
which  there  has  been  previous  clinical  evidence,  of  longer  or 
shorter  duration,  of  the  existence  of  albuminuria.  Eclampsia 
accompanied  by  albuminuria  may  suddenly  supervene  in 
pregnant  women  who  have  previously  been  in  apparently 
good  health  ;  or  eclampsia  may  sometimes  come  on  in  this 
way  with  no  attendant  albuminuria.  The  convulsions  are 
indistinguishable  in  their  general  characters  and  course  from 
those  of  urgemia,  and  the  differential  diagnosis  from  the  former 
may  present  insuperable  difficulties.  Sometimes  eclampsia 
is  ushered  in  by  a  definite  pre-eclamptic  stage,  the  clinical 
recognition  of  which  is  of  great  importance  (see  p.  381). 
Eclampsia  is  most  commonly  met  with  as  a  complication 
of  labour,  and  the  consideration  of  its  clinical  features  and 
treatment  will  therefore  be  postponed  till  a  later  section. 

Pathological  Anatomy  of  Eclampsia.— Cases  of  albu- 
minuria are  rarely  fatal  unless  complicated  with  eclampsia  ; 
the  pathology  of  the  albuminuria  of  pregnancy  has  therefore 
been  somewhat  difficult  to  elucidate,  but  abundant  evidence 
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has  now  been  accumulated  to  show  that  m  fatal  cases  of 
eclampsia  definite  morbid  changes  occur  in  the  kidneys,  and 
a  further  series  of  changes  is  also  found  in  the  liver,  spleen, 

and  brain.  .        ,    ,  , 

Kidneys   and   Ureters.— '^ib  most  important  changes 

occur  in  the  renal  cortex,  and  they  are  of  the  nature  of 

dec^eneration,  not  inflammation.  The  whole  kidney  is  enlarged, 


Degenerated  renal  epiU^ieU\jTn 


Fig.  44. — Renal  Tubules  from  a  Case  of  Eclampsia  ;  Numerous  Fat 
Globules  occur  in  the  Degenerated  Cells.    (Hamilton  Bell.) 

the  cortex  swollen  and  pale ;  the  pallor  (anjemia)  appears  to 
be  due  to  vaso-motor  spasm  affecting  the  cortical  arterioles. 
Cloudy  swelling  with  granular  and  fatty  degeneration  of  the  epi- 
thelial cells  of  the  renal  tubules  is  apparent  on  microscopical 
examination  (fig.  44).  Small  interstitial  haemorrhages  and 
areas  of  necrosis  are  also  found  in  the  cortex.  In  albuminuria 
without  eclampsia  the  degenerative  changes  occur,  but  not  the 
areas  of  htemorrhage  and  necrosis ;  this  condition  is  often 
called  the  pregnancy  kidney.  These  changes  are  transient, 
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and  are  believed  in  the  great  majority  of  cases  to  disappear 
rapidly  after  labour,  but  it  is  stated  that  the  condition  may 
occasionally  pass  into  true  parenchymatous  nephritis.  The 
rapid  disappearance  of  the  renal  changes  can  of  course  be 
watched  by  observation  of  the  urine  during  the  puerperium. 

In  a  certain  proportion  of  fatal  cases  of  eclampsia,  dilata- 
tion of  one  or  both  ureters  above  the  level  at  which  they  cross 
the  pelvic  brim  has  been  shown  to  occur,  and  some  writers 
have  estimated  its  frequency  as  one  in  five.  The  unfavourable 
influence  of  this  change  upon  the  functional  activity,  and 
even  the  structure,  of  the  kidney  is  obvious.  It  is  therefore 
a  factor  of  importance  in  the  causation  of  albuminuria,  but  it 
must  be  regarded  as  a  contributory,  not  a,n  essential,  factor. 
It  is  most  frequently  found  in  primigravidae,  and  may  be  occa- 
sioned by  the  uterus  itself,  or  by  direct  pressure  of  the  foetal 
head  upon  the  ureter ;  for  we  know  that  in  the  last  two  to 
three  months  of  pregnancy  the  foetal  head  occupies  the  pelvic 
brim  in  primiparse. 

Liver. — Changes  in  the  liver  are  practically  invariably 
present  in  fatal  cases  of  eclampsia.  Sometimes  these  changes 
are  only  to  be  found  on  microscopic  examination  ;  sometimes 
Tihe  organ  is  enlarged  and  shows  multiple,  small,  subcapsular 
haemorrhages ;  sometimes  it  is  small  and  bright  yellow  in 
colour,  like  the  liver  of  acute  yellow  atrophy.  Microscopically 
areas  of  liver-cells  are  found  to  be  undergoing  marked  granular 
and  fatty  degeneration,  other  areas  are  markedly  necrotic,  inter- 
stitial hemorrhages  are  numerous,  and  there  are  numerous 
minute  infarctions  due  to  embolism  or  thrombosis  of  branches 
of  the  portal  vein.  The  changes,  in  fact,  resemble  in  a  striking 
manner  either  those  found  in  acute  yellow  atrophy,  or  in  con- 
ditions of  acute  septic  intoxication. 

Spleen.— Changes  in  this  organ  somewhat  similar  to  those 
found  in  the  liver  may  be  met  with  in  cases  of  eclampsia. 
•    Bram.— Cerebral  htemorrhages  rarely  occur  in  eclampsia, 
but  anemia  and  oedema  of  the  brain-substance  are  of  frequent 
occurrence. 

Foetus.— It  is  a  significant  fact  that  convulsions  may 
occur  in  the  child  born  of  an  eclamptic  mother  ;  usually, 
however,  it  is  born  dead.  In  the  foetal  liver,  changes  re- 
sembling those  described  in  the  maternal  liver,  have  been 
met  with,  and  some  observers  state  that  they  can  always 
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be  found.  Renal  changes  also  occur,  but  it  is  difficult  to  dis- 
tinguish them  from  similar  changes  not  uncommonly  found 
in  foetuses  which  die  from  other  causes  during  delivery. 

Etiology.— It  is  practically  certain  that  the  immediate 
cause  of  the  albuminuria  of  pregnancy  is  to  be  found  in  the 
degenerative  changes  in  the  renal  cortex.  Anaemia  of  the 
cortex  from  arterial  spasm,  directly  set  up  by  the  toxic  con- 
dition of  the  blood  circulating  through  the  kidneys,  is  probably 
the  first  change.  The  degenerative  changes  which  follow  lead 
to  albuminuria  and  the  formation  of  casts,  and  thus  the 
morbid  condition  of  the  maternal  blood  becomes  aggravated 
by  the  deficient  functional  activity  induced  in  the  kidneys. 
Dilatation  of  the  ureters,  when  present,  may  be  a  contributory 
factor  in  their  causation,  but  the  state  of  the  blood  is  prob- 
ably the  essential  factor  in  all  cases.  General  anaemia  and 
anasarca  may  also  be  explained  by  the  toxic  condition  of  the 
blood ;  and  the  same  explanation  will  obviously  account  for 
the  death  of  the  foetus  in  utero,  through  direct  intoxication  or 
through  the  changes  induced  in  the  placenta.  The  precise 
nature  and  origin  of  the  morbid  condition  of  the  blood  must 
be  regarded  for  the  present  as  unsettled.  The  nature  of  the 
toxic  bodies  is  unknown,  but  they  are  in  all  probability  of 
maternal,  not  foetal,  origin ;  until  they  have  been  isolated 
further  information  will  be  difficult  to  obtain. 

The  causation  of  eclampsia  is  more  complex  than  that  of 
albuminuria.  It  is  probable  that  the  morbid  condition  of 
the  blood  steadily  increases,  gradually  inducing  changes  in 
the  liver  and  spleen,  and  when  the  toxaemia  reaches  a  certain 
height  convulsions  suddenly  supervene.  The  cerebral  changes 
found  after  death  are  probably  due  in  the  main  to  the  con- 
vulsions themselves.  The  toxaemic  theory  of  eclampsia  forms 
the  best  explanation  we  possess  of  the  great  majority  of  cases 
of  this  disease  ;  but  there  are  difficulties  in  the  way  of  accept- 
ing it  as  the  explanation  of  all  cases. 

Instances  occasionally  occur  in  which  eclampsia  is  not . 
preceded  by  albuminuria,,  and  in  which  no  recognisable 
changes  can  be  found  in  the  kidneys  on  post-mortem  examina- 
tion. Marked  changes  are,  however,  found  in  the  liver,  and 
It  has  been  suggested  that  these  cases  are  examples  of  toxemia 
of  a  purely  hepatic  type.  If  this  suggestion  is  adopted,  then 
wo  types  of  eclampsia  may  be  recognised— the  common 
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rejial  type  in  which  the  kidneys  play  the  most  important 
part,  and  the  rare  hepatic  or  g astro-hepatic  type  in  which 
the  liver  is  chiefly  concerned,  and  not  the  kidneys.  It  must 
be  admitted  that  this  view  has  not  yet  received  sufficient 
support  to  warrant  its  general  adoption.  But  should  further 
observation  confirm  it,  then  possibly  it  may  be  found  that  the 
hepatic  type  will  also  comprise  those  cases  in  which  eclampsia, 
accompanied  by  marked  albuminuria,  suddenly  comes  on  with- 
out previous  evidence  of  renal  disturbance. 

One  of  the  most  serious  obstacles  to  the  general  adoption 
of  the  toxfemic  theory  is  that  in  a  considerable  proportion  of 
cases  eclampsia  begins  after  labour,  during  the  first  few  days 
— first  to  fourth — of  the  puerperium  (see  p.  381).  Ddhrssen 
found  that  out  of  195  cases  24  per  cent,  began  in  the  puer- 
perium ;  the  lowest  estimate  based  upon  a  sufficient  series  of 
cases  is  14  per  cent;  Now  clinical  observations  have  shown 
that  rapid  improvement  in  the  condition  of  the  kidneys  usually 
follows  delivery  in  cases  of  albuminuria,  and  it  is  believed  that 
the  toxic  condition  of  the  blood  speedily  disappears.  In  the 
cases  under  consideration  we  must  assume  the  continuance 
or  the  exacerbation  of  the  toxsemia  after  labour.  This  presents 
great  difficulties,  since  it  is  the  opposite  of  what  usually 
occurs  ;  but  it  may  be  said  that  these  cases  are  almost  equally 
difficult  to  explain  upon  any  other  theory  of  eclampsia  that 
has  ever  been  advanced.  Clinically  they  are  seldom  severe, 
and  rarely  fatal,  and  we  know  little  of  their  special  post- 
mortem characters. 

Mention  must  now  be  made'  of  other  theories  which  have 
been  advanced  in  explanation  of  eclampsia.  The  older 
theories  were  mainly  mechanical.  Increased  intra-abdominal 
pressure  was  regarded  as  the  main  factor,  and  was  thought 
to  act  upon  the  ureters,  for  which  there  is  post-mortem 
evidence,  or  upon  the  renal  veins,  for  which  there  is  none. 
The  comparative  fi-equency  of  its  occurrence  in  primigravidse 
and  in  association  with  over-enlargement  of  the  uterus  was 
regarded  as  an  important  support  of  the  mechanical  theory. 
As  we  have  seen,  pressure  upon  the  ureters  may  well  be  re- 
garded as  a  contributory  cause  of  the  renal  changes.  Increased 
arterial  tension  and  hydr£emia  have  been  also  advanced 
as  causes  of  eclampsia,  acting  directly  on  the  brain  ;  but  as 
these  blood-conditions  are  constantly  present  m  pregnant 
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women,  the  frequency  of  eclampsia  ought  to  be  very  great  if 
this  explanation  is  correct. 

One  of  the  older  theories,  which  appears  to  have  been 
first  advanced  by  Virchow,  was  that  eclampsia  was  occasioned 
by  the  excess  of  waste  products  circulating  in  the  maternal 
blood,  derived  in  the  main  from  the  foetal  products  of  meta- 
bolisru.  Clearly  this  is  but  an  anticipation  of  the  modern 
theory  of  toxtemia,  the  chief  difference  being  that  in  the  old 
theory  the  toxic  products  were  foetal,  in  the  modern  theory 
they  are  maternal. 

A  bacterial  cause  has  of  course  been  suggested,  but  no 
satisfactory  isolation  of  an  organism  has  ever  been  made. 
In  this  connection,  however,  it  must  be  noted  that  there  is 
a  certain  amount  of  evidence  that  eclampsia  may  assume 
an  epidemic  form  ;  at  any  rate  its  occurrence  in  a  series  of 
cases,  followed  by  long  intervals  of  freedom  from  it,  has  been 
observed  in  several  maternity  hospitals. 

Insufficient  activity  of  the  thyroid  gland,  leading  to  de- 
ficiency of  ioclothyrin  in  the  tissues,  has  recently  been  advanced 
by  Nicholson  as  the  cause  of,  at  any  rate,  some  cases  of 
eclampsia.  This  substance  he  regards  as  important  in  con- 
trolling the  functions  of  hepatic  and  renal  elimination. 
The  suggestion  would  best  be  classed  as  a  variant  of  the 
toxsemic  theory  ;  but  it  rests  mainly  upon  speculative  reason- 
ing, reinforced  by  certain  clinical  observations  on  the  results 
of  administering  thyroid  extract  in  eclampsia  and  the  pre- 
eclamptic stage. 

Conclusions. — The  alhuminm-ia  of  pregnancy  is  due  to 
degenerative  changes  in  the  renal  cortex,  probably  induced  by 
a  toxic  state  of  the  blood.  Eclampsia  is  in  the  majority  of 
cases  due  to  the  same  cause,  the  toxic  condition  of  the  blood 
being  extreme  ;  the  lesions  observed  in  the  kidneys,  liver,  and 
spleen  are  the  results  of  this  toxaemia.  Primigravidfe  are 
especially  Hable  to  it,  owing  in  the  main  to  the  severity  of  the 
general  physiological  disturbance  in  a  first  pregnancy.  The 
nature  of  the  toxic  substances  is  unknown  ;  their  source  is 
maternal,  not  foetal.  A  contributing  factor  in  the  causation  of 
eclampsia  may  be  found  in  dilatation  of  the  ureters  from 
direct  or  indirect  pressure.  There  is  no  reliable  evidence  of 
eclampsia  being  caused  by  micro-organisms,  or  by  insufficiency 
of  thyroid  secretion. 
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Treatment  of  the  Albuminuria  of  Pregnancy.— The 

early  recognition  of  the  occurrence  of  albuminuria  in  preg- 
nancy is  of  great  importance  both  to  the  mother  and  the 
foetus.  Eegular  examination  of  the  urine  every  month  during 
the  last  three  months  of  pregnancy  in  the  case  of  a  primi- 
gravida,  whether  healthy  or  not,  ought  to  be  regarded  as  indis- 
pensable, in  order  to  obtain  the  earliest  indication  of  renal 
trouble.  The  importance  of  treating  albuminuria  lies  in  the 
fact  that  such  treatment  is  almost  always  successful  in  avert- 
ing eclampsia,  and  must  be  insisted  upon  in  all  cases,  whether 
the  patient  is  obviously  ill  or  not.  '  During  the  course  of  the 
treatment  daily  estimations  of  the  total  urinary  secretion  and 
of  the  output  of  urea  ought  also  to  be  made,  for  a  fall  in 
the  excretion  of  urea  is  an  important  premonitory  sign  of 
eclampsia. 

The  treatment  consists  in  the  main  in  promoting  free 
action  of  the  various  organs  of  excretion  and  regulating  diet 
so  as  to  diminish  as  far  as  possible  the  work  thrown  upon  the 
digestive  organs,  especially  the  liver.  Milk  should  be  the 
staple  article  of  diet,  and  the  patient  should  take  from  three 
to  six  pints  daily,  but  except  in  the  worst  cases  fish  and 
chicken  may  be  added.  Alcohol,  meat,  and  rich  food  must, 
of  course,  be  forbidden.  In  a  severe  case  the  patient  should 
be  confined  to  bed.  Saline  purgatives  or  calomel  are  also 
useful ;  diuretics,  such  as  barley  water  or  Vichy  water,  in 
large  quantities,  or  simple  diuretic  drugs,  such  as  acetate  of 
potash  and  spiritus  setheris  nitrosi,  are  usually  given.  The 
skin  should  be  kept  acting  freely  by  daily  sponging,  or,  if 
necessary,  hot-air  baths  or  the  wet  pack.  Daily  injection  of 
considerable  amounts  (Oj  to  Oij)  of  normal  saline  solution 
into  the  rectum  has  been  found  very  useful,  acting  as  a 
powerful  diuretic.  In  a  severe  case  it  may  be  injected  sub- 
cutaneously  under  the  mamma  in  quantities  of  about  half 
a  pint,  when  it  acts  more  rapidly.  The  effect  of  treatment 
can  easily  be  watched  by  systematic  examination  of  the  urine, 
and  in  a  favourable  case  the  amount  of  albumen  will  diminish 
and  the  casts  disappear,  while  the  amount  of  urea  remains 
satisfactory ;  but  it  will  be  remembered  that  upon  milk  diet 
the  excretion  of  urea  is  naturally  below  normal.  The  anasarca 
will  also  diminish  greatly  if  the  patient  is  kept  in  bed.  If 
the  course  of  the  disease  cannot  be  controlled  in  this  way 
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the  prognosis  is  grave ;  the  foetus  will  probably  die  in  utero, 
or  premature  labour  may  come  on,  with  the  sacrifice  of 
the  life  of  the  child,  or  possibly  the  dreaded  complication  of 
eclampsia  may  supervene. 

The  induction  of  premature  labour  in  cases  which  resist 
medical  treatment  is  perfectly  justifiable  and  should  not  be 
delayed.  It  offers  an  escape  from  the  risks  of  eclampsia,  and, 
the  chances  of  the  foetus  being  already  seriously  jeopardised, 
the  question  can  be  weighed  almost  solely  with  reference  to 
the  interests  of  the  mother.  The  treatment  of  eclampsia  will 
be  considered  in  connection  with  the  complications  of  labour 
(p.  383). 


Hyperemesis  Gravidarum :  Pernicious  Vomiting-. 

The  common  occurrence  of  nausea  and  vomiting  as  a 
symptom  of  normal  pregnancy,  present  usually  from  the 
second  to  the  fourth  or  fifth  month,  has  been  mentioned  on 
a  previous  page  (p.  55).    As  a  symptom  it  varies  greatly  in 
severity,  but  does  not  affect  the  patient's  health  and  has  no 
unfavourable  influence  upon  the  ovum.    The  disease  known 
as  hyperemesis  gravidarum  is  met  with  at  the  same  period  of 
gestation,  and  all  gradations  between  ordinary  morning  sick- 
ness and  the  worst  forms  of  this  disease  may  be  met  with. 
Great  divergence  of  opinion  has  been  expressed  upon  its 
causation,  and  it  has  gradually  become  evident  that  a  number 
of  different  conditions  have  been  included  and  described  under 
the  same  name.    Three  groups  of  cases,  the  causation  of 
which  is  essentially  different,  may  be  distinguished. 

First. — Such  conditions  as  gastric  ulcer,  gastric  cancer, 
alcoholic  gastritis,  cirrhosis  of  the  liver,  and  cerebral  disease 
— conditions  which  are  all  characterised  by  vomiting  — when 
occurring  in  association  with  pregnancy,  may  give  rise  to 
mtractable  vomiting.  These  causes  must  therefore  be  ex- 
cluded by  careful  clinical  examination  before  the  case  can 
be  considered  as  an  example  of  vomiting  due  to  pregnancy. 
Occasionally  chronic  intestinal  obstruction  has  been  over- 
looked on  account  of  the  obtrusive  character  of  the  voiiiiting, 
and  the  case  treated  as  one  of  pernicious  vomiting,  with 
disastrous  results. 
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Second. — Severe  vomiting  in  pregnancy  may  be  due  to 
hysteria.  As  a  rule,  hysterical  vomitmg  does  not  lead  to  loss 
of  flesh,  but  wasting  is  often  associated  with  severe  forms  of 
neurasthenia  ;  and  in  pregnant  women  an  alarming  combina- 
tion of  the  two  symptoms  of  vomiting  and  loss  of  flesh  is 
sometimes  met  with  from  hysteria.  The  urine,  although 
diminished  in  quantity  from  vomiting  or  from  diminished 
intake  of  fluid,  remains  otherwise  healthy.  This  point  is  of 
great  importance  in  diagnosis.  Other  manifestations  of  hysteria 
are  often  present  in  such  cases,  and  even  in  their  absence 
the  true  nature  of  the  case  may  be  demonstrated  by  its  being 
curable  by  strong  mental  impressions,  by  hypnotic  suggestion, 
or  by  isolation.  It  is  well  known  that  in  women  of  neurotic 
temperament  the  tendency  to  hysterical  manifestations  is 
greatly  aggravated  by  pregnancy.  Numerous  cases  have  been 
recorded  in  which  hyperemesis  gravidarum  has  been  cured  by 
the  treatment  of  such  local  conditions  as  backward  displace- 
ment of  the  gravid  uterus,  laceration  and  erosion  of  the  cervix, 
&c.  Now  these  local  conditions  cannot  be  accepted  as  the  cause 
of  hyperemesis,  for  they  frequently  occur  in  pregnant  women 
without  leading  to  this  symptom,  and  hyperemesis  frequently 
occurs  when  they  are  absent.  To  say  that  the  vomiting  is 
'  reflexly '  excited  by  such  pelvic  lesions  is  an  assumption 
for  which  no  warrant  exists.  The  cures  recorded  in  such 
circumstances  can  only  be  attributed  to  '  suggestion '—i.e.  the 
mental  effect  produced  upon  a  neurotic  patient  by  the  treat- 
ment adopted. 

Third. — In  this  group  no  cause  whatever  can  be  found 
for  the  vomiting  except  the  existence  of  pregnancy.  The 
worst  cases  of  all  are  of  this  class,  and  it  would  be  convenient 
to  restrict  the  term  'pernicious  vomiting'  to  them.  Only 
recently  has  light  been  thrown  upon  their  causation  by  the 
recognition,  in  fatal  cases,  of  lesions  in  the  liver  and  kidneys, 
closely  resembling  those  found  in  fatal  cases  of  eclampsia 
(see  p.  77).  Whitridge  Williams  states  that  while  in  eclampsia 
the  necrotic  and  degenerative  changes  begin  in  the  portal 
spaces  and  invade  the  hepatic  lobule  from  the  periphery,  in 
pernicious  vomiting  they  begin  in  the  centre  of  the  lobule. 
The  changes  in  the  kidneys  appear  to  be  the  same  as  those 
found  in  eclampsia.  It  is  therefore  highly  probable  that 
these  cases  are  due  to  toxaemia  ;  but  in  its  nature  this  toxajmia 
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differs  in  some  respects  from  that  of  eclampsia,  for  it  mani- 
fests itself  at  a  much  earlier  period  of  pregnancy,  and  gives 
rise  to  essentially  different  symptoms.  Whether  the  toxic 
bodies  have  a  different  source  we  do  not  know,  and  until  they 
have  been  isolated  and  their  constitution  determined,  further 
information  will  be  very  difficult  to  obtain. 

Associated  with  severe  vomiting  in  pregnancy  are  some- 
times found  such  conditions  as  uterine  displacements,  cervical 
laceration,  fibroid  tumours,  hydramnios,  hydatidiform  de- 
generation of  the  chorion,  and  decidual  endometritis.  This 
association  is  probably  merely  accidental,  and  nothing  but 
confusion  results  from  regarding  these  conditions  as  causal 
factors. 

Clinical  Features.  —  Cases  belonging  to  the  first  class  can- 
not be  considered  here  ;  the  essential  cause  of  the  vomiting  is 
the  organic  disease  which  is  present,  and  the  treatment  must 
be  appropriate  to  this  condition. 

In  cases  belonging  to  the  second  class  {neurotic  type)  vomit- 
ing is  at  first  the  only  symptom  of  disorder-  which  is  ito  be 
found  ;  the  tongue  remains  clean  and  the  temperature  normal, 
though  the  pulse  may  be  accelerated.  The  severity  of  the 
vomiting  varies  greatly  in  different  cases,  and  in  the  worst  it 
occurs  whenever  food  is  introduced  into  the  stomach.  The 
result  is  wasting  from  starvation,  and  the  patient  may  become 
much  emaciated  and  enfeebled.  Abortion  not  infrequently 
occurs  spontaneously,  and  in  the  exhausted  state  of  the 
patient  it  is  attended  by  serious  risks  from  haemorrhage  and 
sepsis.  The  vomiting  usually  ceases  immediately  upon  the 
evacuation  of  the  uterus. 

In  cases  of  ix\x.Q pernicious  or  toxcemic  vomiting  three  stages 
or  periods  may  be  described :  a  stage  of  vomiting  atid  ema- 
ciation, a  stage  of  fever,  and  a  stage  of  coma  or  delirium,  the 
latter  invariably  leading  to  a  fatal  termination.  These  stages 
cannot  always  be  definitely  recognised  :  many  cases  terminate 
by  abortion  or  recover  under  treatment  before  the  third  stage 
is  reached.  Cases  in  the  first  stage  are  difficult  to  distinguish 
from  those  of  the  hysterical  type.  Vomiting  is  the  earliest 
symptom,  consisting  at  first  in  the  simple  rejection  of  food  by 
the  stomach,  either  immediately  or  soon  after  it  has  been  taken. 
Growmg  rapidly  more  severe,  it  may  become  almost  incessant, 
bile-stained  fluid  being  thrown  up  in  large  amount,  and  the 
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patient  rapidly  becomes  emaciated.  Intense  thirst  and  severe 
epigastric  pain  are  complained  of.  The  urine  is  scanty  and 
contains  albumen,  numerous  casts,  and  sometimes  blood. 
The  total  urea  output  is  diminished,  while  the  ammonia  co- 
efficient is  raised  to  about  10  per  cent.  ;  but  it  has  been  already 
pointed  out  that  the  latter  change  cannot  be  regarded  as  a 
direct  indication  of  toxaemia  (p.  77).  Then  fever  appears,  the 
temperature  rising  to  103°  or  104°  F.,  and  accompanying  it 
there  is  an  exaggerated  acceleration  of  the  pulse-rate  to 
120  or  140 — a  symptom  of  graver  significance  than  the 
rise  of  temperature.  The  tongue  becomes  dry  and  brown, 
the  teeth  collect  sordes,  diarrhoea  sets  in,  and  attacks  of 
syncope  may  occur.  If  at  this  stage  the  foetus  should  die, 
it  is  said  that  gradual  amelioration  of  the  symptoms  will 
occur  even  if  the  patient  should  not  immediately  abort. 
Abortion  is  attended  with  serious  risks,  but  if  the  patient 
survives  them  it  invariably  arrests  the  disease.  Should  the 
case  go  from  bad  to  worse,  delirium  and  coma  occur ;  syn- 
copal attacks  become  more  severe ;  vomiting  may  cease,  but 
if  it  continues  the  vomited  matter  contains  blood,  and  a 
fatal  termination  is  then  almost  inevitable.  It  will  be 
noticed  that  in  the  later  stages  certain  points  of  resemblance 
to  eclampsia  are  met  with  in  the  condition  of  the  urine,  and 
the  presence  of  coma ;  these  points  must  be  considered  in 
relation  to  the  post-mortem  appearances,  which,  as  has  been 
said,  closely  resemble  those  of  eclampsia.  Sometimes  the 
disease  runs  a  fatal  course  in  a  month  or  six  weeks,  but  in 
less  severe  cases  its  duration  may  be  much  longer.  The 
mortality  of  pernicious  vomiting  is  computed  at  50  to  60  per 
cent. 

Diagnosis.— It  is  of  great  practical  importance  to  dis- 
tinguish cases  of  the  neurotic  class  from  those  of  true 
pernicious  vomiting.  In  both  there  may  be  severe  or 
continuous  vomiting,  progressive  loss  of  weight,  rapidity  of 
the  pulse,  and  scanty  urine.  But  any  ease  in  which  albumen, 
blood  or 'casts  appear  in  the  urine,  or  in  which  considerable 
rise  of  temperature  occurs  (102°  to  104°  F.)  should  be 
regarded  as  toxsemic,  and  treated  as  such. 

Treatment.— Beiore  treatment  is  begun  the  greatest  care 
should  be  exercised  in  excluding  any  organic  disease  to  which 
the  vomiting  may  be  due,  and  in  establishing  the  diagnosis 
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of  pregnancy.  Time  may  be  required  to  distinguish  the 
hysterical  type  from  the  true  pernicious  vomiting ;  when  the 
hysterical  factor  is  obvious  the  patient  should  be  isolated 
from  her  friends  and  placed  in  charge  of  an  experienced 
nurse.  Cases  of  moderate  severity  should  be  treated  by  con- 
finement to  bed,  and  restriction  of  food  to  peptonised  milk ; 
if  even  this  is  not  retained,  rectal  alimentation  should  be 
practised  for  three  to  four  days,  during  which  nothing  what- 
ever should  be  introduced  into  the  stomach.  If  the  vomiting 
persists,  or  returns  when  stomach  feeding  is  resumed,  the 
following  remedies  are  probably  the  most  useful :  hypodermic 
injections  of  morphia,  one-minim  doses  of  tincture  of  iodine 
every  hour,  bismuth  with  hydrocyanic  acid,  cocaine,  and 
oxalate  of  cerium.  Sinapisms  applied  to  the  epigastrium,  and 
ice-bags  to  the  spine,  have  been  found  useful.  If  the  view 
be  taken  that  the  case  is  one  of  the  toxcemic  type,  in  addition 
to  the  above,  rectal  or  subcutaneous  injections  of  normal 
saline  solution,  repeated  two  or  three  times  a  day,  are  of 
service,  but  dietetic  and  medicinal  treatment  will  only  succeed 
in  mild  cases. 

The  obstetric  treatment  consists   in   the   induction  of 
abortion.    The  evacuation  of  the  uterus  always  arrests  the 
vomiting  almost   immediately ;   no   better  proof   could  be 
desired  of  the  dependence  of  the  disease  upon  pregnancy. 
There  appears  to  be  no  reason  why  induction  of  abortion,  if 
undertaken  in  time,  should  not  be  a  safe  and  easy  means  of 
arresting  the  disease,  but  the  statistics  of  induced  abortion 
are  extremely  unfavourable.     This  is  probably  due  in  the 
main  to  the  condition  of  the  patient  becoming  desperate  from 
delay  before  induction  is  resorted  to.     Lepage  was  able  to 
report  66  per  cent,  of  recoveries  in  a  series  of  thirty-two  recent 
cases  in  which  induction  was  practised,  but  even  this  high 
mortality  compares  favourably  with  results  published  by  pre- 
vious observers.  Induction  should  be  advised  before  the  febrile 
stage  is  reached ;  if  vomiting  persists  in  spite  of  medicinal 
and  dietetic  treatment,  and  is  accompanied  by  a  rapid  pulse, 
marked  emaciation,  and  the  presence  of  albumen  in  the  urine, 
the  patient's  life  is  in  great  danger,  and  there  need  be  no  hesi- 
tation at  this  stage  in  advising  that  pregnancy  should  be  ended, 
without  waiting  for  the  appearance  of  symptoms  of  greater 
gravity. 
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The  methods  by  which  abortion  may  be  induced  will  be 
considered  in  a  later  section. 


Reflex  Disorders  of  Pregnancy 

Certain  minor  disorders  often  associated  with  pregnancy 
may  be  mentioned  under  this  heading,  although  their  de- 
pendence upon  reflex  irritation  is  a  matter  of  assumption. 
Ptyalism  is  sometimes  extremely  troublesome  in  the  early 
months  of  pregnancy,  during  the  period  at  which  morning 
sickness  usually  occurs.  It  may  be  associated  with  hyperemesis, 
and  is  by  some  writers  regarded  as  a  manifestation  of  toxaemia. 
Pruritus  limited  to  the  external  genital  organs  is  of  fre- 
quent occurrence  during  pregnancy,  and,  although  trouble- 
some, is  never  of  grave  importance.  Sometimes,  however, 
general  pruritus  affecting  the  skin  of  the  entire  body  occurs  ; 
it  may  be  associated  with  eruptions  of  erythematous  or 
eczematous  type,  or  the  skin  may  be  unaffected  in  appear- 
ance. General  pruritus  may  lead  to  serious  consequences 
from  sleeplessness  and  exhaustion  due  to  ceaseless  irri- 
tation. Mental  Disturbances. — The  liability  of  neurotic 
women  to  exacerbations  of  hysteria  during  pregnancy 
has  been  already  referred  to.  Minor  disturbances,  such  as 
sleeplessness,  restlessness,  and  perversions  of  the  appetite 
(longings),  may  also  be  met  with ;  when  insanity  occurs  it  is 
usually  in  single  women,  and  is  attributed  largely  to  mental 
distress  and  apprehension  (see  p.  443). 

Backward  Displacement  of  the  Gravid  Uterus 
(Retroversion,  Retroflexion) 

In  the  majority  of  cases  this  condition  results  from  the 
occurrence  of  conception  in  a  uterus  which  is  already 
retroverted  or  retroflexed ;  more  rarely  a  normally  placed 
uterus  becomes  displaced  during  the  first  or  second  month 
of  pregnancy  by  a  fall,  a  violent  muscular  effort,  or  by  over- 
distension of  the  bladder.  Unless  a  history  of  such  occur- 
rences as  these  can  be  obtained,  there  is  no  means  of 
distinguishing  between  the  two  modes  of  origin.  The 
distinction  between  retroversion  and  retroflexion  is  not  of 
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practical  utility,  and__rLD_attempt_  need  be  maide  to  consider 
tliem  separately. 

"^13ackward  displacement  rarely  gives  rise  to  symptoms 
mitil  the  end  of  the  third  month  has  been  passed  (thirteenth 
week),  and  the  symptoms  which  then  appear  are  simply 
mechanical  in  their  origin.     At   this  period  the  gravid 


Urethm 


Floor  of  Pou.cK 
of  Douglas 


Partially  dilated  cervix 


Fig.  45.— Retroflexed  Gravid  Uterus  (3^  to  4  months)  with  Distension 

AND  RUPTUBE  OP  THE  BlADDEB  ;  COMMENCEMENT  OF  ABORTION.  FbOM 

A  Feozen  Section.  (Schwyzee.) 


Uterus  is  nearly  globular  in  shape,  having  a  diameter  of  from 
rf*  to  4  mches  (fig.  31)-^.e.  it  is  nearly  as  large  as  the  pelvic 
cavity  m  the  living  subject.  It  therefore  exerts  pressure  upon 
he  pelvic  contents,  giving  rise  to  pain  and  interference  with 

ll  ZeriZ  ^•'<^'-^-    The  prominent  and 

chaiactenstic  symptom  is  retention  of  urine,  either  absolute 
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or  associated  with  continuous  dribbling.  Sometimes  the 
onset  of  this  symptom  is  sudden,  the  patient  being  completely 
unable  to  pass  water  ;  usually  the  onset  is  gradual,  frequency 
of  micturition  passing  on  to  urinary  incontinence.  The 
sudden  onset  is  always  associated  with  great  pain  and 
distress  ;  with  the  gradual  onset  the  patient  may  be  quite 
unconscious  of  the  over-distended  state  of  the  bladder,  which 
causes  no  pain.  There  may  also  be  rectal  tenesmus,  and 
pain  in  the  back  and  posterior  aspects  of  the  legs,  but  these 
symptoms  are  of  minor  importance. 

The  manner  in  which  retention  of  urine  is  set  up  will  be 
understood  from  fig.  45.  The  gravid  uterus  is  shown  com- 
pletely filling  the  pelvic  brim  and  cavity,  and  causing 
a  certain  amount  of  compression  of  the  urethra  against  the 
back  of  the  symphysis  pubis.  But  more  striking  than 
compression  is  the  great  elongation  of  the  urethra,  which  is 
almost  double  its  normal  length.  This  elongation  results 
from  two  factors  :  (1)  stretching  of  the  anterior  vaginal  wall 
and  upward  displacement  of  the  cervix,  the  external  os  being 
at  the  level  of  the  upper  border  of  the  symphysis ;  (2)  upward 
displacement  of  the  lower  part  of  the  anterior  uterine  wall, 
to  which  the  base  of  the  bladder  is  attached.  These  two 
anatomical  changes  cause  elongation  of  the  entire  urethra  ; 
this  leads  to  narrowing  of  the  lumen,  which  in  turn  increases 
the  resistance  to  evacuation  of  the  bladder,  and  so  induces 
paralytic  over-distension.  If  the  sphincter  becomes  relaxed, 
incontinence  occurs,  with  continuous  escape  of  urine.  In 
the  figure  it  is  seen  that  abortion,  indicated  by  dilatation  of 
the  cervix,  has  commenced.  The  peritoneal  investment 
of  the  bladder  is  convoluted,  and  the  organ  is  partly 
collapsed,  rupture  having  occurred  in  the  over-distended 
state. 

Clinical  Course  -  and  EeswZ^s.— Backward  displacement 
giving  rise  to  no  symptoms  may  be  met  with  accidentally  in 
the  second  or  third  month :  it  usually  becomes  spontaneously 
reduced  as  the  uterus  develops.  When  the  bladder  has  become 
over-distended,  spontaneous  reposition  is  impossible.  In  rare 
instances  no  urgent  symptoms  occur  at  all  even  at  the  critical 
period-the  end  of  the  third  month,  and  the  uterus  contmues 
its  development  in  its  abnormal  position,  givmg  rise  to  the 
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condition  known  as  sacculation  of  the  uterus.  This  has 
been  known  to  persist  until  term,  and  not  to  interfere  with 
normal  delivery.  More  commonly  abortion  takes  place  if  the 
displacement  remains  uncorrected. 

Serious  results  may  ensue  if  the  uterus  becomes  incar- 
cerated. The  word  '  incarceration  '  is  loosely  employed,  and 
has  no  precise  significance,  but  it  may  conveniently  be  used  to 
denote  any  serious  mechanical  obstacle  to  reposition,  such  as 
pelvic  contraction,  especially  of  the  flat  variety  (see  p.  285), 
and  peritonitic  adhesions  involving  the  uterus,  which  may 
have  been  in  existence  at  the  time  of  conception,  or  may 
have  developed  during  the  pregnancy.  Such  cases  as  these, 
when  unrelieved,  may  become  complicated  by  (1)  rupture 
of  the  bladder ;  (2)  cystitis  ;  (3)  gangrene  and  exfoliation 
of  the  vesical  mucous  membrane;  (4)  urtemia  or  surgical 
kidney.    With  any  of  these  complications  prognosis  is  very 


grave. 


Diagnosis. — The  occurrence  of  marked  disturbance  of  the 
functions  of  the  bladder  in  association  with  three  or  four  months' 
amenorrhoea  should  always  raise  the  suspicion  of  backward  dis- 
placement of  the  gravid  uterus,  and  it  must  be  remembered  that 
troublesome  frequency  of  micturition  with  slight  incontinence 
may  be  the  only  symptom  to  which  the  over-distended  bladder 
gives  rise.  Sudden  inability  to  pass  water  always  brings  the 
patient  to  seek  immediate  relief ;  but  frequency  and  slight 
incontinence  when  unassociated  with  pain  are  often  disregarded 
by  her,  and  sometimes  misinterpreted  by  her  medical  atten- 
dant. Careful  abdominal  and  vaginal  examination  are  required 
to  determine"  (1)  the  state  of  the  bladder,  (2)  the  position  of 
the  uterus. 

On  abdominal  examination  an  over-distended  bladder 
reveals  itself  as  a  soft,  non-tender,  fluctuating  swelling,  super- 
ficial in  position,  and  reaching  well  above,  the  umbilicus  in 
extreme  cases.  Its  size  alone  will  serve  to  distinguish  it 
from  the  gravid  uterus  at  the  third  or  fourth  month.  Any 
doubt  will,  of  course,  be  dispelled  by  passing  the  catheter. 
Until  the  bladder  has  been  evacuated,  nothing  further  can 
be  detected  on  abdominal  examination.  Signs  of  activity 
in  the  breasts  should  be  noted  as  being  presumptive  of 
pregnancy. 
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On  vaginal  examination  the  conditions  will  be  found  which 
are  shown  in  fig.  45.  The  first  point  which  attracts  attention 
is  the  forward  bulging  of  the  posterior  vaginal  wall,  due  to. 
depression  of  the  floor  of  the  pouch  of  Douglas,  and  filling 
up  of  the  sacral  hollow  by  the  body  of  the  uterus,  which 
is  felt  as  a  smooth,  tense,  elastic  swelling.  The  next  point 
to  be  noticed  is  the  inaccessibility  of  the  cervix,  which 
cannot  be  found  at  the  usual  level,  but  lies  high  up  behind 
the  symphysis  pubis.  Often  the  posterior  lip  alone  can  be 
reached,  and  sometimes  the  cervix  is  entirely  inaccessible  to 
touch  without  employing  anaesthesia  for  the  examination. 
The  greater  the  degree  of  flexion  present,  the  easier  will  it 
be  to  reach  the  cervix  ;  in  a  simple  retroversion  the  external 
OS  may  lie  well  above  the  level  of  the  upper  border  of  the 
symphysis.  After  evacuation  of  the  bladder  the  bi-manual 
examination  will  show  that  the  swelling  felt  through  the 
posterior  vaginal  wall  is  the  gravid  uterus,  and  examination 
per  rectum  will  allow  of  much  more  complete  palpation  of 
the  displaced  uterus  than  the  vaginal  examination.  Con- 
firmatory signs  of  pregnancy  may  be  found  in  softening  of  the 
cervix  and  purple  discoloration  of  the  mucous  membrane  of 
the  vulva.  Finally  an  attempt  should  be  made  to  estimate  the 
mobility  of  the  uterus,  by  endeavouring  to  lift  it  upwards  and 
forwards  in  the  pelvic  axis  with  the  examining  finger.  The 
presence  of  pelvic  contraction  should  not  be  overlooked  as  a 
cause  of  incarceration  ;  adhesions  are  very  difiicult  to  diagnose, 
and  their  presence  will  not,  as  a  rule,  be  suspected  until  it  is 
found  that  some  unexpected  obstacle  to  replacement  exists.  _ 

Differential  Diagnosis. — There  are  only  two  conditions 
which  may  be  said  closely  to  resemble  retroversion  of  the 
gravid  uterus — viz.  pelvic  hcematocele  (almost  always  due  to 
extra-uterine  gestation),  and  a.  fibroid  tumour  in  the  posterior 
uterine  ivall.  The  former  will  be  considered  in  a  subsequent 
section  (see  p.  133).  With  regard  to  the  latter,  the  differential 
diagnosis  is  easy  if  the  fibroid  uterus  is  not  gravid,  but  very 
difficult  if  pregnancy  has  occurred;  in  the  latter  case  the 
physical  signs  may  so  closely  resemble  those  of  a  retroverted 
gravid  uterus  as  to  deceive  the  most  experienced  clftiical 
observer.  The  following  symptoms  usually  afford  valuable 
aid  in  distinguishing  these  conditions,  as  may  best  be  indi- 
cated in  a  table  thus  : 
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I.  Eetroverterl  Gravid 
Uterus 

II.  Fibroid  in  Posterior 
Wall 

III.  Fibroid  in  Posterior 
Wall  +  Pregnancy 

1.  Amenorrhcea 

2.  Signs  of  pregnancy  in 
Breasts  (primigravida), 
Cervix,  and  Vulva 

3.  Eetention  of  urine 

Normal  menstruation  or 

menorrhagia 
Occasionally  secretion  in 

Breasts 
No  signs  of  pregnancy  in 

Cervix  and  Vulva 

Eetention  of  urine 

Amenorrhcea  or  slight 
irregular  haemorrhage 

Signs  of  pregnancy  in 
Breasts  (primigravida), 
Vulva,  and  Cervix 

Eetention  of  urine 

The  great  majority  of  fibroids  are  hard  and  quite  unlike 
the  gravid  uterus  in  consistence,  but  sometimes  these  tumours 
become  softened  from  oedema  or  cystic  degeneration  ;  and 
although  multiple  fibroids  cause  the  outline  of  the  uterus  to 
become  irregular,  a  single  interstitial  or  submucous  growth 
will  cause  a  symmetrical  enlargement  not  unlike  that  of 
pregnancy.  Softening  of  the  cervix  is  often  delayed  when 
pregnancy  occurs  in  a  fibroid  uterus  (see  p.  144).  These  facts, 
together  with  the  tendency  of  fibroids  occupying  the  posterior 
uterine  wall  to  occasion  retention  of  urine,  are  the  chief  causes 
of  the  difficulties  in  diagnosis.  The  immediate  treatment  of 
I.  and  III.  being  the  same,  their  differential  diagnosis  is  not 
of  great  practical  importance. 

Other  swellings,  such  as  a  small  ovarian  cyst,  are  not 
infrequently  found  occupying  the  pouch  of  Douglas  and  dis- 
placing the  cervix  forwards  against  the  symphysis  pubis. 
They  seldom,  however,  cause  retention  of  urine,  for  the  reason 
that  they  do  not  occasion  that  elongation  of  the  urethra  to 
which  retention  is  largely  due  in  the  case  of  the  retroverted 
gravid  uterus.  The  differential  diagnosis  can  usually  be  made 
by  localising  the  uterus,  which  will  be  found  to  be  of  normal 
size  and  to  lie  in  front  of  the  swelling,  and  distinct  from  it. 
None  of  the  signs  or  symptoms  of  pregnancy  will  be  met  with. 

Treatment — "When  backward  displacement  is  discovered 
early  in  pregnancy,  before  the  onset  of  symptoms,  it  is  best  to 
leave  matters  alone,  for  spontaneous  ascent  of  the  uterus  will 
probably  occur  before  long,  while  attempts  at  replacement 
are  hkely  to  cause  abortion.  After  retention  of  urine  has 
occurred,  the  essential  point  in  treatment  is  to  evacuate  the 
bladder  with  the  catheter.  This  may  have  to  be  done  in  the 
first  place  for  diagnosis.  If  the  patient  is  kept  in  bed  for  a 
tew  days  and  the  catheter  regularly  used  three  or  four  times 
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in  twenty-four  hours,  spontaneous  ascent  of  the  uterus  into 
its  proper  position  often  occurs  without  anything  else  being 
done.  In  many  cases  some  artificial  means  of  replacement 
will,  however,  be  required. 

Methods  of  Beplacement.— The  two  chief  methods  made 
use  of  are  :  (1)  manipulation  aided  by  posture,  anesthesia,  or 
prolonged  rest ;  (2)  continuous  pressure. 

(1)  Manipulation.— The  simplest  application  of  this 
method  is  to  place  the  patient  in  Sims's  position  and,  the 


Fig.  46. — Replacement  of  Retro vebted  Gbavtd  Utebus  by  JIanipulation 
m  Gentj-pectobal  Position.  (Bumm.) 

bladder  having  been  evacuated,  to  endeavour  to  push  the 
fundus  upwards  and  forwards  in  the  direction  of  the  axis  of 
the  pelvic  brim ;  this  may  be  done  with  two  fingers  passed 
into  the  vagina,  or  with  the  index  finger  in  the  vagina  and 
the  middle  finger  in  the  rectum,  which  allows  of  pressure 
being  more  effectively  applied  to  the  retroverted  fundus. 
Further  aid  may  also  be  obtained  by  seizing  the  posterior  lip 
of  the  OS  externum  with  a  volsella  and  drawing  it  down- 
wards while  the  fingers  push  the  fundus  upwards.  This, 
however,  will  not  succeed  unless  the  jjatient  is  tolerant  of  pain 
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and  will  avoid  straining.  When  the  fundus  has  been  raised 
above  the  pelvic  brim,  the  cervix  should  be  pushed  back 
towards  the  sacral  hollow  and  the  body  drawn  forwards 
towards  the  pubes  with  the  external  hand.  Precisely  the  same 
manoeuvre  may  be  attempted  with  the  patient  in  the  knee-elbow 
or  the  knee-chest  (geuu-pectoral)  position  (fig.  46),  which 
brings  in  the  aid  of  gravity  to  a  greater  extent,  the  uterus 
tending  to  fall  towards  the  dependent  abdominal  walls.  If 
an  anesthetic  is  administered  so  as  to  abolish  completely  the 
muscular  reflexes,  manipulation  will  often  succeed  after  being 
employed  unsuccessfully  without  it.  The  position  of  the 
patient  is  unimportant  when  under  anaesthesia.  Even  when 
manipulation  fails  at  first,  it  may  succeed  after  a  few  days'  rest 
in  bed,  aided  by  saline  purgatives  and  hot  vaginal  douching. 

In  Sims's  position  the  patient  lies  on  her  left  side  with 
the  left  arm  behind  her,  and  both  knees  drawn  up  to  the 
abdomen,  the  right  higher  than  the  left.  The  knee-elbow 
and  knee-chest  positions  will  be  more  fully  described  in  a 
later  section  (see  p.  281). 

(2)  Continuoics  Pressure. — This  method  is  applied  by 
passing  into  the  vagina  the  hydrostatic  dilator  known  as  the 
Clhampetier  bag  (see  p.  484),  distending  it  with  air  or  water 
(preferably  the  former),  and  allowing  it  to  remain  for  a  period 
of  six  hours  at  a  time.  This  continuous  elastic  pressure  from 
below,  when  applied  intermittently  for  a  few  days,  sometimes 
succeeds  after  manipulation  has  failed,  but  it  causes  consider- 
able pain  and  distress. 

Cases  which  resist  these  methods  of  replacement  are  very 
uncommon,  and  are  due  either  to  contraction  (flattening)  of 
the  pelvic  brim  or  to  the  presence  of  adhesions.  In  the 
former  condition  spontaneous  abortion  will  in  all  probability 
occur  ;  in  the  latter  it  is  best  to  allow  the  gestation  to  continue 
to  term,  when  there  is  good  hope  of  spontaneous  delivery 
taking  place. 

Anteflexion  of  the  Gravid  Uterus.— During  the  last  three 
or  four  months  of  pregnancy,  when  the  uterus  is  imperfectly 
supported  by  the  lax  abdominal  walls  so  often  found  in  a  multi- 
para, the  fundus  tends  to  fall  forwards,  producing  unusual 
protrusion  of  the  abdomen.  This  may  become  exaggerated 
by  the  uterus  passing  between  the  recti  muscles,  when  they 
have  become  separated  from  one  another  by  a  distinct  interval ; 
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the  uterus  being  then  supported  only  by  the  cutaneous  struc- 
tures of  the  abdominal  wall,  the  fundus  may  come  to  lie  at  a 
lower  level  than  the  symphysis  pubis,  producing  the  condition 
called  pendidous  belly  (fig.  47).  The  same  condition  may 
result  f]-om  or  be  exaggerated  by  extreme  pelvic  contraction, 
preventing  the  descent  of  the  foetus  'into  the  pelvic  brim  ;  or 
spinal  curvature,  displacing  the  uterus  forwards.    It  naturally 

causes  considerable  discomfort  when 
the  patient  is  in  the  erect  position,  and 
if  uncorrected  may  lead  to  rupture  of 
the  uterus  during  labour.  Occasion- 
ally an  atypical  form  of  anteflexion 
results  from  previous  fixation  of  the 
uterus  by  hysteropexy  or  vaginal  fixa- 
tion. The  treatment  during  preg- 
nancy consists  in  wearing  a  strong 
well-fitting  abdominal  belt. 

Prolapse  of  the  Gravid  Uterus. — 
A  completely  prolapsed  uterus  (proci- 
dentia) very  rarely  becomes  gravid.  If 
pregnancy  should  occur,  spontaneous 
ascent  usually  takes  place  about  the 
third  month  ;  but  the  uterus  may  be- 
come '  incarcerated,'  when  spontaneous 
abortion  will  almost  inevitably  occur. 
Minor  degrees  of  prolapse  of  the  uterus 
are  frequently  met  with  in  pregnancy  ; 
they  only  require  treatment  during  the 
first  three  or  four  months,  as  after  this 
period  the  uterus  has  risen  into  the 
abdomen  and  is  supported  by  the  pelvic 
brim.  A  ring  pessary  of  suitable  size 
is  generally  successful. 

Hernia  of  the  Gravid  Uterus. — 
Very  rarely  the  uterus  forms  part  of  the 
contents  of  an  inguinal  hernia,  and  in 
that  position  it  has  been  known  to  become  gravid.  This  con- 
dition is  naturally  more  likely  to  affect  a  bicornute  uterus,  one 
horn  being  drawn  into  the  hernial  sac.  Sometimes  also  the 
gravid  uterus  may  enter  the  sac  of  an  umbilical  or  a  ventral 
hernia  :  but  this  is  rare,  as  the  uterus,  by  the  time  it  reaches 


Fig.  47.  —  Anteflexion 
OF  THE  Gbavid  Utebus  : 
Pendttlous  Belly. 
(Ribemont-Dessaignes 
AND  Lepage.) 
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the  level  of  the  hernial  aperture,  is  usually  too  large  to  enter 
the  sac. 

Malformation  of  the  Uterus  and  Pregnancy— Few  mal- 
formations of  the  uterus  possess  any  obstetrical  significance. 

Double  Uterus  (Uterus  didelphys ;  Uterus  bicornis).— 
When  pregnancy  occurs  in  one  half  of  a  double  uterus,  the 
non-gravid  half  undergoes  marked  softening  and  enlargement, 
while  a  complete  decidual  membrane  is  formed  within  it.  The 
course  of- pregnancy  and  labour  are  unaffected,  and  although 
the  portio  vaginalis  and  vagina  may  be  duplicated,  the 
condition  often  passes  unrecognised.  In  binovular  twin 
pregnancy  an  ovum  may  be  lodged  in  each  half.  Occasionally 
in  a  uterus  bicornis  the  non-pregnant  horn  becomes  dis- 
placed, and  forms  an  obstruction  to  delivery. 

Bicornute  Uterus  loith  rudimentary  Horn. — Sometimes 
a  bicornute  uterus  possesses  only  one  fully  developed  horn, 
the  other  being  rudimentary ;  as  a  rule  the  lumen  of  the 
rudimentary  horn  has  no  connection  with  the  fully  dev^ped 
one  (fig.  48).  Pregnancy  may  occur  in  the  rudimentary 
horn  by  external  wandering  of  the  spermatozoa ;  the  fertilised 
oviim  may  come  from  the  ovary  of  the  same  side  as  the 
rudimentary  horn,  or  from  the  opposite  one ;  in  the  latter 
case  it  must  cross  the  pelvic  cavity  to  enter  the  abdominal 
ostium  of  the  rudimentary  horn  (external  wandering  of  the 
ovum).  Pregnancy  in  this  position  usually  ends  in  rupture 
of  the  gravid  horn,  and  is  mistaken  clinically  for  tubal 
gestation  (see  page  122). 

Pressure  Symptoms 

In  the  lower  extremities  and  upon  the  lower  part  of  the 
abdominal  wall,  anasarca  usually  appears  to  a  slight  extent 
during  the  last  two  months  of  a  first  pregnancy,  and  some- 
times in  later  pregnancies  also.  It  is  due  mainly  to  impeded 
venous  return  from  these  parts,  the  obstacle  being  the  com- 
pression exerted  by  the  gravid  uterus  upon  the  iliac  veins 
at  the  pelvic  brim.  The  labia  major  a  may  also  become 
cedematous,  and  form  tumours  of  considerable  size  even  when 
there  is  no  albuminuria.  Occasionally  only  one  labium  or 
one  leg  is  affected  with  anasarca.  Varicose  veins  often 
appear  m  the  lower  extremities  and  vulva  during  pregnancy, 
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being  caused  in  the  same  way  as  anasarca.  Hemorrhoids 
are  often  produced  or  aggravated  during  the  later  months 
of  pregnancy.  Cramj)  in  the  muscles  of  the  legs,  either 
spontaneous  or  when  walking,  is  often  very  troublesome 
during  the  last  few  weeks,  and  is  probably  due  to  pressure 
upon  the  nerves  of  the  lumbo-sacral  plexus. 

The  treatment  of  these  pressure-symptoms  consists,  in 
the  main,  of  rest  in  a  horizontal  position.  In  cases  of 
oedema  careful  examination  of  the  urine  must  of  course  be 
made,  as,  if  albumen  is  present,  the  aspect  of  the  case  is 
entirely  altered.  Varicose  veins  of  the  vulva  do  not  rupture 
spontaneously ;  but  from  injury  during  pregnancy,  or  from 
laceration  in  delivery,  may  give  rise  to  serious  haemorrhage. 
It  is  better  not  to  undertake  operations  upon  varicose  veins 
or  haemorrhoids  during  pregnancy,  as  continuation  of  the 
pressure  prevents  a  satisfactory  result. 

Uterine  Moles 

The  term  '  mole '  is  applied  to  an  ovum  destroyed  by 
pathological  conditions  affecting  its  coverings  during  the 
early  months  of  gestation.  Two  kinds  are  recognised,  the 
Blood  Mole  and  the  Hydatidiform  Mole,  and  both  may  occur 
in  either  uterine  or  extra-uterine  gestation.  Moles  are  often 
colloquially  termed  '  False  Conceptions.' 

I.  The  Blood  Mole  (Synonyms :  Carneous  or  Fleshy  Mole, 
Hsematoma  Mole). — The  blood  mole  results  from  the  destruc- 
tion of  the  ovum  by  progressive  or  recurrent  haemorrhage, 
usually  but  not  invariably  occurrmg  before  the  formation  of 
the  placenta — i.e.  during  the  first  three  months  of  pregnanc3^ 
The  general  structure  of  the  ovum  at  this  period  is  shown  in 
figs.  9  and  14.  It  is  completely  enveloped  in  the  thick,  very 
vascular,  decidual  membrane ;  the  chorion  is  separated  from 
this  membrane  by  a  narrow  space  continuous  around  the 
whole  ovum,  termed  the  chorio-decidual  space;  this  space 
contains  maternal  blood  and  is  traversed  by  the  delicate 
branching  villi  which  spring  from  the  outer  surface  of  the 
chorion,  and  some  of  which  are  loosely  attached  by  their 
tips  to  the  decidua  (see  p.  24).  The  morbid  process  starts  in 
hffimorrhage  from  maternal  vessels  into  the  decidual  tissues, 
followed  by  extravasation  of  blood  into  the  chorio-decidual 
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space,  which  will  break  up  an^destroy  the  delicate  villi  at  the 
affected  spot  (fig.  49).    A  sr^eii  and  extensive  haemorrhage 
of  this  kind  would  no  doubt  cause  rupture  of  the  decidua 
capsularis,  or  complete  detachment  of  the  ovum,  both  of  which 
accidents  would  quickly  lead  to  abortion.   But  the  blood  mole 
is  formed  by  repeated  sHght  haemorrhages,  or  by  a  single 
slowly  progressive  haemorrhage,  which  does  not  cause  rup- 
ture of  the  protective  decidual  covering  of  the  ovum.  The 
elfused  blood  is  free  to  surround  the  ovum,  more  or  less  com- 
pletely, by  following  the  chorio-decidual  space  ;  haemorrhage 
sometimes  starts  independently  at  different  spots  (fig.  49). 
The  result  is  the  more  or  less  complete  destruction  of  the 
chorionic  membrane  and  its  villi.    The  amnion,  being  very 
elastic,  is  able  to  resist  the  external  pressure  to  which  it  is 
subjected ;  consequently  the  amniotic  sac  is  usually  found 
free  from  blood  in  these  cases.    The  foetus  perishes  and  may 
be  completely  absorbed  ;  sometimes  i-t  remains  and  is  found 
more  or  less  disorganised  by  maceration  in  the  liquor  amnii. 
Occasionally,  however,  the  amnion  is  totally  destroyed.  The 
effused  blood  is  usually  unequally  distributed  around  "the 
ovum,  and  forms  an  irregular   series  of   abrupt  polypoid 
elevations  (fig.  50),  covered  by  the  amnion,  with  deep  inter- 
vening sulci;  this  causes  marked  distortion  and  narrowing 
of  the  amniotic  cavity. 

In  figs.  49  and  50  two  stages  in  the  formation  of  a  blood 
mole  are  shown  ;  the  drawings  were  made  from  nature  in  cases 
of  tubal  gestation,  and  therefore  they  illustrate  primarily  the 
mode  of  formation  of  a  tubal  mole  ;  but  the  process  is  probably 
identical  with  that  which  occurs  in  the  uterus.  Oppor- 
tunities of  examining  a  uterine  mole  in  situ  very  seldom 
occur,  but  in  the  case  of  a  tubal  mole  they  are  fairly  common, 
as  gravid  tubes  are  usually  removed  by  operation.  In  fig.  49 
hemorrhage  has  occurred  at  two  distinct  areas  of  the  chorio- 
deeidual  space  ;  the  efiused  blood  is  bounded  internally  by 
the  unruptured  chorionic  membrane,  and  within  this  by  the 
amnion.  As  there  is  little  or  no  decidual  formation  in  the 
gravid  tube,  the  haemorrhage  appears  to  be  limited  externally 
by  the  tube-wall.  The  amniotic  sac  and  the  embryo  appear  tc 
be  unaffected.  In  fig.  50  a  later  stage  of  the  process  is  shown. 
Jl-xtensive  hemorrhage  has  occurred,  which  entirely  surrounds 
tne  ovum ;  it  is  limited  internally  by  the  amnion  alone,  and 
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the  amniotic  sac  is  small  and  distorted,  but  still  contains  a 
trace  of  the  body  of  the  embryo ;  the  chorionic  membrane 
has  been  completely  destroyed.  Irregular  protuberances  with 
intervening  sulci  are  seen  on  the  amniotic  aspect.  The 
htemorrhage  is  almost  entirely  maternal  in  origin  ;  no  doubt 


Fig.  49. — Tubal  Pbegnabcy  :  Section  of  the  Ovum  m  situ,  demonstkatikg 
THE  Eably  Stage  of  Foemation  of  a  Blood  Mole.    HmioERHAGE  has 

OCOUEEED  INTO  THE  ChOEIO-DECIDUAL  SpACE,  BEEAKING  UP  LAKGE 
NUMBERS  OF  VeLLI.  (COUVELAIEE.) 


some  admixture  of  fcetal  blood  also  occurs,  but  its  amount 
must  be  inconsiderable,  owing  to  the  small  size  of  the  embrj^o 
at  this  period.  A  blood  mole  discharged  in  a  fresb  condition — 
i.e.  soon  after  the  occurrence  of  the  hsemorrhage— is  sometimes 
called  an  apoplectic  ovum. 

An  ovum  thus  destroyed  may  be  retained  in  tUero  for 
many  weeks  or  months ;  the  effused  blood  then  undergoes 


Fig.  51. — Fleshy  Mole  ;  Four  Weeks'  Gestation 
retained  until  seventh  month. 


(Charing  Cross  Hospital  Museum.) 
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consolidation  from  absorption  of  its  fluid  constituents,  and  the 
wall  of  the  dead  ovum  becomes  firm  and  '  fleshy  '  in  consistence 
(carneous  or  fleshy  mole,  fig.  51).  On  section,  the  wall  of  the 
carueous  mole  is  sometimes  seen  to  be  partially  laminated, 
indicating  that  it  has  been  formed  by  repeated  haemorrhages  ; 


^"t^e  Pbi^onakcy  :  Section  oe  the  Ovum  m  situ,  demonstkatikg 

THE  Late  Stage  of  Formation  of  a  Blood  Mole.  (Couvelaiee.) 

Ted  ll-f  traversing  it  can  be  recog- 

cTt^  m  r/'T'''*'^  ^"li  imbedded  in  blood- 

clot  vfl  be  found  m  it.    In  a  certain  number  of  fleshy  moles 

Imn  ol  '  T^''  disproportion  between  the  size  0^  ^!  e 
wen  shown  m  fig.  51,  where  the  fcetus  measures 


106 


ABNOEMAL  PEEGNANCY 


8  mm.  m  length  (3-4  weeks),  while  the  amniotic  sac  measures 
2^  in.  X  2i  in.  (9-10  weeks).  This  is  probably  the  result  of 
an  excessive  production  of  liquor  amnii  (hydramnios).  It  is 
possible  that  the  hydramnios  was  present  in  these  cases  before 
the  formation  of  the  mole  began,  the  hemorrhagic  process 
being  started  by  the  stretching  to  which  the  decidua  was  sub- 
jected by  the  abnormally  large  ovum.  This  point  is,  however, 
still  the  subject  of  dispute,  and  in  any  case  hydramnios  is  not 
to  be  regarded  as  an  essential  factor  in  the  production  of  a 
blood  mole. 

We  can  only  speculate  upon  the  conditions  which  give 
rise  to  hemorrhage  in  the  early  ovum.  Syphilis,  chronic 
Bright's  disease,  and  endometritis  are  believed  to  be  concerned 
in  its  production,  but  upon  inconclusive  evidence.  The  great 
vascularity  of  the  decidual  membrane,  the  imperfect  external 
support  furnished  to  the  decidua  capsularis  at  this  period, 
and  the  delicacy  of  the  young  chorionic  attachments,  make 
it  probable  that  even  in  the  case  of  a  healthy  ovum  slight 
traumatic  disturbances  may  start  the  process. 

The  symjjtoms  which  attend  the  formation  of  a  uterine 
mole  are  indefinite.  In  most  cases  a  train  of  symptoms, 
to  be  described  later  on  as  those  of  'threatened  abor- 
tion,' occur,  which  subside,  and  then  nothing  else  is  noted 
until  the  ovum  is  cast  off.  This  event,  which  may  take  place 
within  a  few  weeks  or  be  delayed  for  many  months,  is  known 
as  a  '  missed  abortion.'  The  process  does  not  differ  in  any 
respect  from  that  subsequently  to  be  described  as  '  inevitable 
abortion.'  The  diagnosis  is  naturally  a  matter  of  some  dififi- 
culty,  and  can  really  only  be  solved  by  the  expulsion  of  the 
mole.  Interference  is  seldom  required,  but  if  the  uterine 
discharge  should  become  offensive  (putrefaction  of  the  ovum), 
the  treatment  consists  in  dilating  the  cervix  and  clearing  out 
the  uterine  contents  in  the  manner  described  under  induction 
of  abortion. 

II.  The  Hydatidiform  Mole  (Synonym  :  Vesicular  or 
Hydatidiform  Degeneration  of  the  Chorion).— This  condition 
is  a  disease  of  young  chorionic  villi,  characterised  by  the  for- 
mation of  immense  numbers  of  irregular  clusters  and  chains 
of  cysts  which  vary  in  size  from  extreme  minuteness  up  to 
four-fifths  of  an  inch  in  diameter.  Cases  have,  however,  been 
recorded  in  which  the  largest  vesicles  measured  U  inch  in 
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lone,  diameter.  The  superficial  resemblance  of  these  cysts 
to  hvdatids  originated  the  name  by  which  this  condition  is 
known  but  it  must  be  understood  that  the  hydatidiform  mole 
has  really  nothing  in  common  with  echinococcal  cystic  disease. 
The  naked-eye  appearance  of  this  mole  is  so  characteristic 
that  its  recognition  is  very  easy  (fig.  52).    Sometimes,  as  m 


Fig.  52. — Hydatidifobm  Mole  (diagrammatic)  :  the  entire  Chorion  is 

AFFECTED    BY   THE    DISEASE  ;      THE     AMNIOTIC     SaC    IS    SEEN    IN  THE 

Centre.  (Bumm.) 


this  figure,  the  cysts  are  developed  equally  from  the  external 
surface  of  the  whole  chorionic  membrane,  and  the  amniotic 
cavity  may  then  be  preserved  with  traces  of  the  foetus  ;  more 
frequently  the  change  is  irregularly  distributed,  the  general 
contour  of  the  ovum  becomes  completely  lost,  and  the  mole 
consists  of  a  shapeless  mass  of  vesicles  without  any  definite 
arrangement,  the  amniotic  sac  and  foetus  having  entirely 
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disappeared.  It  is  not  uncommon  for  the  mole  to  weigh  as 
much  as  four  or  five  pounds.  The  disease  generally  begins 
before  the  formation  of  the  placenta,  at  a  period  when  the  whole 
chorion  is  villous ;  when  it  begins  later  it  is  usually  partial, 
affecting  a  portion  only  of  the  placenta.  This  is  well  illus- 
trated in  fig.  63,  which  represents  a  placenta  infiltrated  by 
haemorrhage  and  partially  affected  by  vesicular  degeneration.  . 
A  considerable  number  of  instances  have  now  been  recorded 
in  cases  of  extra-uterine  gestation.  The  vesicles  themselves 
are  thin-walled,  contain  clear  fluid,  and  are  connected  with 
one  another  by  delicate  stalks. 

The  microscopic  characters  of  the  vesicles  present  the  ' 
curious  association  of   abnormally  active  proliferation  of 
both  the  syncytial  and  cellular  layers  of  the  chorionic  epi- 
thelium, with  degeneration  of  the  connective-tissue  stroma. 
The  vesicles  all  possess  a  complete  epithelial  wall.  In 
the  larger  vesicles  the  stroma  and  the  blood-vessels  are 
completely  destroyed,  and  only  a  few  degenerated  nuclei 
persist ;  the  contents  are  entirely  fluid.    In  smaller  vesicles 
a  layer  of  altered  and  compressed  connective  tissue  may  be 
found  immediately  under  the  epithelium,  the  centre  of  the 
vesicle  containing  only  fluid  (fig.  54).    Mucoid  (myxomatous) 
degeneration  was  originally  supposed  to  be  the  natm-e  of  these 
changes  in  the  stroma,  but  it  has  now  been  established  that 
the  fluid  found  in  the  vesicles  contains  no  mucin ;  some  form 
of  dropsical  degeneration  is  therefore  the  probable  cause.  The 
epithelial  covering  of  all  sizes  of  vesicles  shows  remarkably 
active  proliferation  of  the  syncytial  layer.   In  fig.  54  are  seen 
numerous  buds  and  processes  springing  from  the  syncytium, 
and  also  isolated  sections  of  such  processes  springing  from 
neighbouring  villi  (syncytial  buds).    The  change  in  both  the 
epithelium  and  the  stroma  will  be  best  appreciated  by  com- 
paring fig.  54  with  fig.  16,  representing  the  same  structures 
in  young  normal  villi.    Unusually  active  proliferation  of  the 
cells  of  Langhans  is  also  generally  found. 

An  important  result  of  this  abnormal  activity  on  the 
part  of  the  chorionic  epithelium  is  that  the  degenerated  villi 
possess  powers  of  penetrating  the  uterine  wall  which  exceed 
those  of  normal  villi.  The  eroding  properties  of  this  tissue 
have  been  already  referred  to  in  connection  with  the  normal 
ovum.    All  hydatidiform  moles  possess  this  property  to  an 


53. — Placenta  avith  Extensive  Haemorrhage,  and  Vesicular 
Degeneration  of  the  Chorionic  Villi. 

(Charing  Cross  Hospital  Museum.) 

Note  the  cysts  imbeililed  in  blood-clot. 

IToface  p.  108. 
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unusual  extent ;  but  in  some  of  them  the  infiltrating  power 
of  the  diseased  tissues  is  so  great  as  to  cause  spontaneous 
perforation  of  the  uterine  wall,  leading  usually  to  death 
from  haemorrhage  or  peritonitis.  This  variety  is  known  as 
the  perforating  or  malignant  hydatidiform  mole ;  it  is 
closely  allied  in  histological  characters  to  chorion- epithelioma 
(deciduoma  malignum),  and  is  frequently  followed  after  an 
interval  by  the  appearance  of  this  formidable  new-growth 
(see  p.  441).  The  property  of  invading  healthy  tissues  is 
one  of  the  chief  characteristics  of  malignant  disease,  and 
quite  justifies  the  term  '  malignant '  being  applied  to  this 
form  of  mole.  With  the  remarkable  activity  of  the  chorionic 
epithelium  must  be  contrasted  the  fact  that  the  degenerated 
villi  are  completely  devascularised  and  the  embryo  destroyed. 

Nothing  is  definitely  known  as  to  the  causation  of  the 
hydatidiform  mole,  though  there  has  been  much  speculation 
about  it.  Some  authorities  believe  that  an  unhealthy  con- 
dition of  the  decidua  induces  the  morbid  change  in  the 
chorion,  but  the  majority  consider  that  it  arises  primarily  in 
the  chorion  itself.  It  appears  to  be  more  reasonable  to  regard 
it  as  an  embryonic  disease,  and  this  view  is  supported  by 
the  fact  that  in  twin  pregnancy  it  sometimes  affects  one 
ovum  only.  If  the  cause  lay  in  the  decidua,  both  ova  would 
certainly  be  affected.  It  may  occur  at  any  time  in  the 
reproductive  period,  but  is  most  commonly  met  with  in  the 
decennial  periods  20-30  and  40-50.  It  is  a  distinctly  rare 
condition,  occurring  probably  in  about  1  in  2,000  to  2,500 
pregnancies. 

Clinical  Features.— Two  symptoms,  which  arise  in  the 
first  half  of  pregnancy,  are  invariably  met  with  in  this  con- 
dition: (1)  undue  enlargement  of  the  uterus  ;  (2)  hfemorrhagic 
discharge. 

(1)  The  size  of  the  uterus  is  out  of  proportion  to  the 
presumptive  period  of  pregnancy  :  thus  the  fundus  may  extend 
up  to  the  umbilicus  three  months  after  the  cessation  of  the 
last  regular  monthly  period;  a  less  pronounced  disparity  than 
this  IS,  however,  more  common.  But  it  must  be  remembered 
that  over-enlargement  of  the  uterus  at  the  third  or  fourth 
month  may  occur  from  other  causes.  The  large  uterus 
occupies  the  normal  position  of  the  gravid  womb  ;  in  excep- 
tional cases  it  has  been  described  as  extending  up  to  the 
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ensiform  cartilage ;  it  possesses  a  peculiar  doughy  consistence. 
It  is  exceptional  for  the  foetal  heart-sounds  to  be  heard,  even 
when  the  uterus  is  of  the  size  of  six  or  seven  months'  preg- 
nancy, because,  except  in  rare  instances,  there  is  no  foetus. 
Vesicular  degeneration  sometimes,  however,  in  a  twin  preg- 
nancy affects  one  ovum  only,  and  then  of  course  the  heart  of 
the  surviving  foetus  may  be  heard.  As  a  rule  the  uterine 
souffle  cannot  be  detected. 

(2)  The  discharge  usually  appears  during  the  third  or 
fourth  month.  It  is  commonly  small  in  amount,  more  or  less 
continuous,  thin  and  watery  in  character,  reddish  or  reddish- 
brown  in  colour,  and  unattended  by  pain.  Severe  haemorrhage 
is  very  rarely  met  with  except  during  the  process  of  abortion. 
In  rare  instances  the  discharge  may  possess  characters  which 
are  pathognomonic,  detached  vesicles  being  found  in  it ;  but 
this  is  uncommon  and  must  not  be  anticipated.  Sometimes 
the  discharge  solidifies,  forming  a  red  jelly  in  which  pale 
vesicles  may  be  found. 

The  over-enlargement  of  the  uterus  is  of  course  due  to 
the  bulk  of  the  diseased  ovum,  which  may  be  enormous ;  its 
peculiar  consistence  is  due  to  the  absence  of  the  amniotic 
fluid  sac,  which  gives  to  the  normal  gravid  uterus  its  charac- 
teristic elasticity.  The  haemorrhage  is  probably  occasioned 
by  the  detachment  of  vesicles  from  the  uterine  wall,  and  by 
rupture  of  vesicles ;  the  discharge  therefore  consists  partly 
of  maternal  blood  and  partly  of  the  fluid  contents  of  ruptured 
vesicles.  After  the  haemorrhage  has  persisted  for  a  variable 
period,  spontaneous  abortion  almost  always  occurs. 

Diagnosis  is  often  uncertain,  and  can  only  be  settled  by 
the  discovery  of  vesicles ;  if  none  are  discharged  spon- 
taneously, the  finger  may  sometimes  feel  them  in  the  cervical 
canal  if  the  internal  os  is  a  little  dilated.  In  the  absence  of 
this  sign  it  may  be  said  that  marked  over-enlargement  of  the 
uterus,  with  persistent  or  repeated  haemorrhage  at  the  thn-d 
or  fourth  month  of  pregnancy,  is  suggestive  of  a  hydatidiform 
mole. 

Treatment —ThiB  consists  in  all  cases  in  artificial  evacua- 
tion of  the  uterus.  Spontaneous  abortion  of  an  hydatidiform 
mole  is  a  very  long  and  tedious  process,  resulting  in  con- 
siderable haemorrhage  ;  being  almost  invariably  incomplete, 
it  must  be  terminated  by  interference.    The  uterus  m  these 
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cases  appears  to  be  unable  to  expel  its  contents,  and  it 
is  therefore  best,  when  the  diagnosis  has  been  made,  to 
evacuate  it  without  delay.  This  procedure  is  fully  described 
in  connection  with  the  process  of  abortion  (p.  159).  The 
cervix  may  be  dilated  either  by  tents  or  metal  dilators  (see 
tig.  77),  and  the  contents  of  the  uterus  then  gradually  re- 
m°oved  with  the  fingers.  What  seems  at  first,  on  account  of 
the  size  of  the  uterus,  a  task  almost  impossible  for  the  fingers 
alone,  becomes  easier  as  the  process  advances,  the  uterus 
gradually  diminishing  in  size  so  as  to  bring  the  fundus  within 
reach.  Ovum  forceps  or  curette  are  unnecessary,  and  even 
in  experienced  hands  their  use  may  lead  to  perforation  of  the 
uterine  wall.  Care  should  be  taken  to  detach  all  the  vesicles 
from  every  part,  and  the  uterine  cavity  should  then  be 
thoroughly  douched  with  a  weak  antiseptic  solution  and,  if  re- 
traction is  unsatisfactory,  packed  with  iodoform  gauze.  There 
are  special  risks  in  the  puerperium  of  sepsis,  sub-involution, 
and,  remotely,  of  the  development  of  chorionepithelioma. 


Decidual  Endometritis 

Acute  decidual  endometritis  has  been  observed  in  cases 
of  ascending  gonorrhoea  in  pregnant  women,  the  gonococcus 
having  been  demonstrated  in  the  decidual  membrane.    So  far 
as  we  know,  this  is  the  only  variety  of  acute  inflammation 
of  the  decidua  arising  spontaneously  during  pregnancy ;  but 
acute  septic  inflammation  from  operative  interference  may,  of 
course,  also  be  met  with.    Chronic  decidual  endometritis  is 
more  common,  and  is  believed  to  result  from  implantation  of 
the  ovum  upon  an  unhealthy  endometrium.    The  membrane 
is  unusually  thick  and  fleshy,  and  often  shows  numerous 
small  cysts  beneath  the  epithelium,  which  arise  from  irregular 
dilatation  of  the  deep  parts  of  the  uterine  glands.  Although 
decidual  endometritis  is  undoubtedly  a  genuine  cause  of 
abortion,  its  clinical  recognition  is  impossible  in  the  present 
state  of  our  knowledge;  diagnosis  can  only  be  made  from 
examination  of  the  membrane  after  its  discharge  from  the 
uterus. 

Hydrorrhoea  Gravidarum  and  Decidual  Endometritis.  

Hydrorrhcea  gravidarum  is  the  term  applied  to  a  condition 
in  which  a  discharge  of  watery  fluid  from  the  gravid  uterus 
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occurs  intermittently  in  considerable  amount,  from  the  second 
or  third  month  of  pregnancy,  and  may  continue  to  term.  It  is  a 
rare  condition,  and  is  often  associated  with  foetal  malformation. 
No  satisfactory  explanation  of  its  occurrence  has  ever  been 
advanced,  and  the  fluid  has  usually  been  supposed  to  be  liquor 
amnii,  or  an  adventitious  fluid  secreted  between  chorion  and 
amnion  or  chorion  and  decidua,  and  discharged  from  time 
to  time  by  rupture  of  the  external  membrane.  Decidual 
endometritis  appears  to  offer  the  better  explanation.  A  re- 
ference to  figs.  30  and  31  will  recall  the  fact  that  in  the  lower 
part  of  the  early  gravid  uterus  there  is  a  small  cavity  bounded 
on  all  sides  by  decidua,  and  termed  the  decidual  space.  In 
decidual  endometritis  a  watery  fluid  such  as  that  of  hydror- 
rhoea  may  possibly  be  secreted,  which  accumulates  in  this 
space  and  is  discharged  from  time  to  time  through  the  cervix 
when  the  amount  becomes  large.  The  existence  of  pockets 
of  fluid  in  this  position  has  been  recently  demonstrated  by 
Duclos  in  the  uterus  of  a  woman  who  died  during  pregnancy 
and  had  suffered  from  hydrorrhoea  with  slight  haemorrhage. 
Normally  the  decidual  space  becomes  obliterated  by  fusion 
of  the  decidua  vera  and  decidua  capsularis  at  the  end  of  the 
fourth  month,  but  when  the  membranes  are  unhealthy  their 
fusion  may  be  delayed  or  prevented  ;  the  decidual  space  may 
then  persist  and  the  hydrorrhcea  continue  until  term.  The 
expelling  force  may  be  considered  to  be  uterine  contractions 
of  unusual  power,  reflexly  excited  by  the  presence  of  the 
accumulating  fluid.  The  condition  is  not  amenable  to  treat- 
ment of  any  kind. 


Diseases  of  the  Membranes,  Placenta,  and  Fcetus 

Hydramnios  (Synonym  :  Polyhydramnios). — This  con- 
dition consists  in  the  formation  of  an  excess  of  liquor  amnii. 
The  amount  of  liquor  amnii  which  may  be  regarded  as  normal 
varies  considerably  (p.  30)  ;  it  is  probable  that  only  quanti- 
ties exceeding  four  pints  would  be  clinically  recognisable  as 
hydramnios.  The  fluid  shows  no  abnormal  characters,  but  it 
may  attain  the  enormous  bulk  of  six  gallons. 

The  causation  of  hydramnios  is  obscure,  and  as  usual 
opposing  theories  have  been  advanced  to  explain  it,  some 
authorities  regarding  it  as  maternal,  others  as  foetal  in 
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origin.  The  following  considerations  make  it  probable  that 
the  latter 'is  the  true  explanation  :  (1)  the  mother  is  usually 
healthy ;  (2)  the  foetus  is  frequently  deformed,  or  shows  some 
abnormality  of  development ;  (3)  it  may  affect  one  ovum  only 
in  twin  pregnancy;  (4)  the  liquor  amnii  is  certainly  an 
embryonic  product  when  first  formed  in  the  ovum.  Excess 
of  liquor  amnii  may,  however,  be  associated  with  maternal 
dropsy  from  cardiac  or  hepatic  disease,  and  in  such  circum- 
stances it  is  probable  that  the  condition  is  of  maternal 
origin.  If  its  usual  origin  from  foetal,  not  maternal  sources, 
is  admitted,  there  are  still  other  questions  which  remain 
unsettled.  Thus  it  may  be  caused  by  increased  production 
or  by  diminished  re-absorption  of  fluid  ;  if  the  former,  the 
fluid  may  be  secreted  by  the  amnion  or  derived  from  the 
foetus  by  transudation  through  the  skin  or  through  the 
large  umbilical  vessels  on  the  placental  surface.  Hydram- 
nios  is  more  common  in  multiparas  than  primigravidse ;  in 
75  per  cent,  of  cases  the  foetus  is  of  the  female  sex  ;  and  it 
has  been  observed  in  extra-uterine  gestation. 

As  usually  met  with,  hydramnios  is  a  chronic  condition 
which  does  not  make  its  appearance  until  the  fourth  or 
fifth  month  of  pregnancy,  and  is  slowly  progressive.  Occa- 
sionally, however,  it  assumes  an  acute  form,  an  enormous 
quantity  of  fluid  being  formed  within  a  few  weeks.  The 
symptoms  to  which  it  gives  rise  are  due  to  the  size  of  the 
uterus  ;  when  the  enlargement  has  occurred  rapidly,  as  in 
the  acute  form,  the  symptoms  are  correspondingly  severe  ;  in 
the  chronic  form  much  greater  toleration  of  the  large  uterus  is 
met  with.  The  symptoms  are  oedema  of  the  lower  extremities 
and  vulva,  and  embarrassment  of  the  respiratory  and  car- 
diac functions  leading  to  dyspnoea,  palpitations,  and  cyanosis. 
Labour  usually  comes  on  prematurely. 

The  physical  signs  yielded  by  the  uterus  in  a  case  of  well- 
marked  hydramnios  differ  from  those  of  the  normal  gravid 
uterus  as  follows  :  (1)  its  size  is  disproportionately  large  ; 

(2)  a  fluid  thrill  may  easily  be  obtained  in  all  directions  ; 

(3)  frequently  the  presence  of  the  foetus  cannot  be  recognised 
either  by  palpation  or  auscultation.  Signs  of  pregnancy  will, 
however,  be  found  in  the  active  condition  of  the  mammary 
glands  (primigravid£e),  the  characteristic  softening  of  the 
cervix,  and  a  history  of  several  months'  amenorrhcea.  These 
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points  should  deter  an  observer  from  attributing  the  abdoininal 
swelling  to  an  ovarian  cyst  or  to  ascites.  A  large  ovarian 
cyst  may  be  occasionally  associated  with  pregnancy ;  the 
differential  diagnosis  from  hydramnios  is  then  more  difficult, 
and  will  depend  upon  the  recognition  in  the  former  of  two 
distinct  abdominal  swellings,  together  with  the  presumptive 
signs  of  pregnancy  ;  the  physical  signs  of  one  of  the  abdominal 
swellings  will  correspond  with  those  of  the  normal  gravid 
uterus. 

There  are  no  means  known  to  us  of  controlling  the 
production  or  absorption  of  liquor  amnii,  and  this  condition 
is  therefore  not  amenable  to  treatment.  If  the  pressure- 
symptoms  become  severe,  premature  labour  must  be  pro- 
voked ;  this  is  more  likely  to  be  required  in  the  acute  than  in 
the  chronic  form.  The  weakening  of  the  uterine  muscle  from 
over-distension  leads  to  uterine  inertia  and  its  attendant 
risks  in  labour  (p.  320). 

Oligo-hydramnios. — In  this  condition  the  liquor  amnii 
is  deficient  in  amount,  and' there  may  be  only  a  few  ounces  of 
fluid  in  the  amniotic  sac.  Its  causation  is  unknown,  and  it 
does  not  give  rise  to  any  maternal  symptoms.  The  foetus  may 
show  various  deformities  caused  by  amniotic  adhesions. 

Amniotic  adhesions  consist  in  the  formation  of  intimate 
adhesions  between  the  amniotic  membrane  and  some  part  of 
the  skin  of  the  foetus.  Occurring  upon  the.scalp,  encephalocele 
may  result ;  when  surrounding  a  limb,  strangulation  followed 
by  spontaneous  amputation  may  occur ;  sometimes  the  ad- 
hesion may  strangulate  the  cord,  causing  the  death  of  the 
foetus.  Amniotic  adhesions,  while  usually  associated  with 
deficiency  of  liquor  amnii,  sometimes  occur  when  the  amount 
of  fluid  is  normal. 

Diseases  of  the  Placenta.— Comparatively  little  progress 
has  been  made  with  the  study  of  the  morbid  conditions  of  the 
placenta,  for  the  reason  that  the  normal  structure  of  the 
organ  at  different  periods  of  gestation  has  only  recently  been 
systematically  worked  out.  Most  of  the  earlier  accounts  of 
placental  diseases  must  be  rejected  because  the  wiiters  were 
ignorant  of  these  fundamental  details.  Thus  '  placentitis '  was 
at  one  time  thought  to  be  a  lesion  of  frequent  occurrence,  but 
it  is  now  known  that  inflammation  rarely,  if  ever,  occurs  in 
the  placenta ;  again,  conditions  such  as  '  infarctions,'  which 
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were  once  regarded  as  syphilitic  gummata,  are  now  known  to 
be  non-syphilitic.  . 

Anomalies  of  Size  and  SJiape.-The  placenta  is  some- 
times divided  unequally  into  lobes  or  segments,  which  are 
united  by  large  vessels  (umbilical)  running  in  the  membranes 
which  connect  them.  There  may  be  two  lobes  {place^ita 
hipartita)  (fig.  55),  three  lobes  {placenta  tripartita),  or  more 
than  three  {placenta  muliiloha).  More  important  than  these 


Fig.  55. — Placenta  Bipaktita. 

Note  the  bifurcation  of  tbe  umbilical  vessels  at  the  point  of  insertion  of  the  coril. 


is  another  variety  of  divided  placenta,  called  the  placenta 
mccenturiata  (figs.  43  and  56).  In  this  form  one  or  two  small 
outlying  portions  of  placenta,  circular  or  oval  in  shape,  are 
present ;  they  are  connected  with  the  main  placenta  by  small 
vessels  running  in  the  membranes,  and  are  very  liable  to  be 
left  in  the  uterus  after  labour ;  they  may  thus  give  rise  to 
post-partum  haemorrhage,  and  (indirectly)  in  the  puerperium 
to  septic  troubles.  Very  rarely  the  placenta  is  formed  over 
the  whole  area  of  the  chorion,  the  usual  differentiation  into 
chorion  frondosum  and  chorion  Iseve  not  being  produced.  This 
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IS  known  as  the  vlacenta  diffusa  :  it  is  the  natural  form  in 
certam  animals -c.^.  the  sow  and  the  mare. 

Anomalies  of  the  Umbilical  Insertion.— The  cord  is 
usually  attached  to  the  placenta  about  its  centre ;  but  the  in- 
sertion may  be  excentric,  lateral,  or  marginal,  the  latter  being 


Fig.  56. — A  toBTiON  of  Placenta  and  Membranes,  shoaving  a  Small 
Placenta  StrccENTuniATA. 
(Chaelng  Ceoss  Hospitaij  Musettm.) 


called  the  battledore  jJ^O'Centa  (fig.  57).  More  important 
practically  is  the  comparatively  rare  anomaly  of  the  insertion 
of  the  cord  into  the  membranes  altogether  outside  the  j 
placental  margin — the  velamentous  placenta-  (fig.  58).  Very 
large  vessels,  constituting  the  primary  divisions  of  the  um- 
bilical arteries  and  vein,  then  run  beneath  the  amnion,  from  ) 
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the  point  of  insertion  to  the  placental  margin,  and  are  liable 
to  become  injured  during  labour  by  compression,  or  by  rupture 
of  the  membranes  which  enclose  them.  The  latter  accident  is 
only  liable  to  occur  when  these  vessels  are  situated  in  the 
position  where  the  membranes  rupture  at  the  end  of  the 
second  stage  of  labour. 


Fig.  57. — Battledore  Placenta. 
The  umbilical  cord  is  inserted  close  to  the  placental  margin. 

Pathological  Infarction  of  the  Place7ita.~lt  has  been 
already  stated  that,  during  the  last  two  months  of  intra- 
uterine life,,  certain  age-changes  occur  in  the  fcetal  portion 
of  the  placenta  which  result  in  the  formation  of  small  solid 
bodies,  termed  '  infarcts,'  in  the  spongy  placental  substance 
(p.  29)  In  connection  with  the  albuminuria  of  pregnancy 
and  with  chronic  nephritis  in  pregnancy,  changes  of  a  simila; 
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nature,  but  much  more  extensive  and  occurring  earlier  in 
gestation,  are  met  with.  These  changes  are  probably  impor- 
tant factors  in  the  causation  of  the  heavy  fatal  mortality 


58. — ^Velamentous  Placenta. 
The  nmuiou  has  beeu  stripped  o£E. 

which  attends  these  disorders.  In  such  cases  recent  hemor- 
rhages into  the  placental  substance  are  also  often  found,  and 
are  probably  due  to  rupture  of  vessels  in  the  decidua. 

Deqencration  of  the  P/acento.-Fatty,  calcareous,  and 
cystic  degenerations  are  often  met  with  m  the  placenta. 


Universe- ■      ■  •■> 

PLACENTAL  DBGENEEATION  119 

Fatty  and  calcareous  degenerations  are  usually  combined, 
and  are  constantly  found  in  infarcted  areas ;  it  is^  probably 
true  that  primary  fatty  degeneration  does  not  exist  in  the 
placenta,  and  in  no  circumstances  is  it  directly  related  to 
syphilis.  Extensive  calcareous  degeneration  of  the  uterine 
surface  of  the  placenta  is  common  when  gestation  has  been 
unduly  prolonged  (post-maturity).  Cystic  degeneration  re- 
sults in  the  formation  of  small  sub-amniotic  cysts  upon  the 
fcetal  surface  of  the  placenta.  They  are  frequently  multiple  ; 
they  are  never  large,  and  do  not  affect  the  functional  activity 
of  the  organ.  Hydatidiform  degeneration  has  been  already 
described. 

Tubercle  of  the  Placenta  is  very  rare,  but  it  has  been 
shown  to  occur  occasionally  in  women  affected  with  acute 
general  tuberculosis  or  advanced  chronic  phthisis. 

Solid  tumours  of  the  Placenta  are  extremely  rare,  the 
greater  number  of  those  described  being  myxo-fibromata. 

Hcemorrhage  and  CEdema  also  occur  in  the  placenta.  We 
know  little  of  the  causation  of  the  former ;  the  latter  is 
always  associated  with  general  oedema  of  the  foetus — one  of 
the  rarest  varieties  of  intra-uterine  disease. 

'Placental  Syphilis.' — In  1873  Fraenkel  endeavoured  to 
prove  that  definite  syphilitic  lesions  occurred  in  the  placenta  ; 
that  the  disease  appeared  in  the  chorionic  villi  when  the 
father  was  infected,  and  in  the  decidua  when  the  mother  was 
infected.  Syphilitic  villi  he  described  as  of  unusually  large 
size  from  proliferation  of  the  connective-tissue  stroma,  with 
obliterated  vessels,  and  extensive  fatty  degeneration  of  all 
the  tissues.  The  decidua  he  described  as  thickened  from 
hyperplasia.  His  conclusions  have  been  traversed  by  many 
observers,  and  have  never  been  satisfactorily  confirmed. 

Fresh  interest  has  been  recently  excited  in  this  subject 
by  Schaudinn's  discovery  of  an  organism — the  spirochcete 
pallida — which  he  believed  to  be  always  present  in  syphilitic 
lesions,  even  if  it  is  not  the  actual  parasitic  cause  of  the  disease. 
Since  then  the  organism  has  been  found  by  many  observers 
in  the  placental  and  foetal  tissues  in  cases  of  supposed  con- 
genital syphilis.  Doubt  has  been  thrown  upon  Schaudinn's 
work  by  Schulze  and  Sahng,  who  assert  that  nerve  fibrils 
have  been  mistaken  by  him  for  the  filaments  of  which 
the  organism  consists.    Here  the  matter  must  be  allowed 
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to  rest  for  the  present  until  the  histological  question  is 
settled. 

Abnormal  Conditions  of  the  Foetus. — The  foetus  may 
be  the  subject  of  many  abnormal  conditions,  arising  from 
disease  or  from  errors  of  development.    In  a  certain  number 
of  instances  disease  is  transmitted  from  one  or  other  parent, 
usually  the  mother ;  in  others  disease  arises  spontaneously 
in  intra-uterine  life.    Very  few  of  these  abnormal  conditions 
are  of  clinical  importance.    A  certain  number  of  develop- 
mental errors,  however,  give  rise  to  difficulty  in  labour,  and 
will  be  referred  to  again  in  that  connection  ;  among  these 
may  be  mentioned  double  monsters,  hydrocephalus,  ascites, 
abdominal  tumours  (usually  cystic),   and  general  dropsy. 
Abnormalities  of  development  do  not,  as  a  rule,  influence 
the  course  of  pregnancy.    The  following  diseases  have  been 
shown  to  be  capable  of  transmission  from  the  mother  to  the 
foetus  :  variola,  scarlatina,  malaria,  morbilli,  erysipelas,  and 
syphilis ;   the  appearances  characteristic  of  these  diseases 
may  be  present  at  birth,  or  may  arise  after  delivery  if  the 
child  survives.   Further,  in  the  case  of  tubercle,  enteric  fever, 
anthrax,  erysipelas,  sepsis,  and   diphtheria,  the  specific 
organism  has  been  found  in  the  foetal  tissues,  but  not  the 
local  lesions  characteristic  of  these  diseases  in  the  adult  ; 
strictly  speaking,  these  diseases  are  therefore  not  transmitted, 
the  cause  of  the  death  of  the  foetus  under  such  circumstances 
being  probably  septicaemia.     Syphilis  may  be  transmitted) 
from  either  parent ;  usually,  however,  it  is  paternal  in  origin,  i 
The  following  are  the  chief  signs  of  foetal  syphilis  as  seen  ina  . 
foetus  which  has  perished  from  this  disease  in  titer o  :  a  bullous, 
eruption  (pemphigus),  seen  especially  upon  the  palms  and| 
soles  ;  gummata  in  the  liver  and  spleen  ;  and  ha  the  long  bones 
hyperplasia  of  the  cartilagmous  elements  along  the  line  of 
junction  of  the  shaft  with  the  epiphysis  -so-called  syphilitic 
epiphysitis. 

Extra-uterine  (Ectopic)  Gestation 

It  is  now  well  established  that  a  fertilised  ovum  may 
become  implanted  not  only  in  the  uterus,  but  in  the  Fallopian 
tube  or  in  the  ovary ;  in  the  two  last-named  positions  the 
pregnancy  is  called  extra-uterine  or  ectopic.  The  implantation 
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of  a  fertilised  ovum  upon  the  ^eritonenm— primary  j^eritoneal 
pregnancij— has  not  yet  been  satisfactorily  demonstrated, 
although  a  number  of  supposed  instances  have  been  recorded. 

Ovarian  Pregnancy.— It  is  only  within  recent  years  that 
the  occurrence  of  ovarian  pregnancy  has  been  satisfactorily 
proved,  and  the  number  of  cases  which  can  be  accepted  as 
reliable  instances  of  the  condition  is  small.   There  can  be  no 


Villi 


Fia.  59. — Ovarian  Pregnancy.    (Van  Tussenbroek.) 


doubt  that  it  is  very  much  less  frequent  than  tubal  pregnancy. 
In  most  cases  the  site  of  implantation  appears  to  have  been 
a  ruptured  Graafian  follicle.  It  is,  however,  possible  that  the 
ovum  may  be  impregnated  when  lying  upon  the  surface  of  the 
ovary  after  its  discharge  from  the  follicle,  and  by  its  remark- 
able powers  of  erosion  may  excavate  a  bed  for  itself  in  the 
ovarian  tissues.  Generally,  however,  the  spermatozoa  enter 
a  ruptured  Graafian  follicle,  and  fertilise  an  ovum  therein 
which  has  not  been  discharged  along  with  the  fluid  contents 
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of  the  follicle.  In  the  lutein  cells  which  line  the  follicle  the 
ovum  finds  its  nidus,  and  the  early  stages  of  development 
pursue  a  normal  course.  Fig.  59  shows  the  formation  of  the 
gestation-sac  or  maternal  covering  of  the  ovum ;  this  consists 
simply  of  the  layers  of  tissue  which  normally  compose  the 
wall  of  the  Graafian  follicle  (tunica  interna  and  tunica 
externa),  and  it  will  be  seen  that  the  greater  part  of  the  ovum 
is  unsupported  except  by  this  delicate  follicular  wall.  There 
appears  to  be  no  true  decidual  formation  in  the  ovary,  although 
large  cells  have  been  found  by  some  observers  and  regarded 
by  them  as  decidual.  In  all  the  authentic 'cases  pregnancy 
terminated  at  an  early  period  by  rupture,  and  it  seems  im- 
probable that  this  form  of  gestation  can  continue  for  more 
than  a  few  weeks.  Its  differential  diagnosis  from  tubal  preg- 
nancy is  impracticable  in  the  present  state  of  our  knowledge, 
careful  examination  of  the  complete  specimen,  after  removal, 
being  required  to  determine  its  true  nature. 

Tubal  Pregnancy,— The  lodgment  of  a  fertilised  ovum 
in  the  Fallopian  tube  is  not  uncommon,  and  its  frequency  is 
estimated  by  some  writers  at  2  to  3  per  cent,  of  all  pregnancies. 
The  causes  of  the  arrest  of  the  ovum  in  the  tube  on  its  journey 
to  the  uterus  are  unknown,  most  of  the  older  explanations 
having  been  disproved,  or  abandoned  from  lack  of  supporting 
evidence.  It  is  known,  however,  that  diverticula  of  the  tubal 
canal  are  sometimes  found  running  up  into  the  fibro-muscular 
wall  of  the  tube  ;  it  is  possible  therefore  that  an  ovum,  either 
before  or  after  being  fertilised,  may  wander  into  one  of  these 
impasses  and,  being  detained  there,  may  become  engrafted 
upon  the  mucous  membrane,  which  has  the  same  structure  as 
that  of  the  tube  proper.  The  view  that  arrest  of  the  ovum 
in  the  tube  may  be  due  to  such  morbid  conditions  as  de- 
squamative salpingitis,  or  occlusion  of  the  tubal  lumen  by 
adhesions,  has  not  received  support  from  morbid  anatomy, 
and  must  be  abandoned.  Age  and  social  conditions  do  not 
influence  its  occurrence;  it  may  be  met  with  in  a  first  or 
any  subsequent  pregnancy,  and  in  the  latter  case  it  may 
follow  normal  gestation  after  an  interval  varymg  from  a  few 
months  to  many  years.  Tubal  pregnancy  is  in  all  probability 
to  be  regarded  as  an  accidental  occurrence ;  it  is  a  morbid 
condition  only  in  the  sense  of  involving  both  the  mother  and 
the  ovum  in  serious  risks.    Most  frequently  the  fertilised  ovum 
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lodges  in  the  ampulla  of  the  tube,  moi^  rarely  in  the  isthmus, 
anc? least  frequently  of  all  in  the  interstitial  portion. 

Anatomy.— Tubal  pregnancy  gives  rise  to  a  series  of  well- 
marked  changes  in  the  uterus,  and  in  the  affected  Fallopian 
tube  ;  the  former  are  uniform  and  constant,  the  latter  vary 
with 'the  location  of  the  ovum.  The  uterios  always  shows 
a  certain  amount  of  enlargement,  accompanied  with  softening 
of  its  walls  and  of  the  cervix ;  both  are  recognisable  clinically, 
the  softening  of  the  lips  of  the  external  os  being  readily 
found.  The  endometrium  is  completely  converted  into  a 
decidual  membrane  indistinguishable  from  the  decidua  vera 
of  normal  uterine  pregnancy.  This  change  has  been  spoken 
of  by  Webster  as  the  '  decidual  reaction  '  of  the  uterus.  In 
the  affected  tube  the  changes  are  mainly  confined  to  the  neigh- 
bourhood of  the  ovum,  more  distant  parts  showing  practically 
no  changes  recognisable  with  the  naked  eye.  The  portion 
of  the  tube  which  encloses  the  ovum  is  usually  called  the 
gestation -sac. 

It  has  recently  been  shown  that,  when  lodged  in  the  tube, 
the  fertilised  ovum  buries  itself  in  the  maternal  tissues  very 
much  in  the  same  manner  as  in  uterine  pregnancy  (see 
p.  15).  The  mucous  membrane  of  the  tube  undergoes  no 
preparatory  thickening  as  probably  does  the  endometrium ; 
penetration  of  the  tissues  is  easy,  and  the  ovum 'appears  in 
some  cases,  if  not  in  all,  actually  to  reach  the  muscular  coat 
and  become  completely  imbedded  in  it.  The  ovum  thus 
develops,  for  a  time  at  any  rate,  in  a  cavity  hollowed  out 
of  the  substance  of  the  tube-wall  and  practically  shut  off  from 
the  tube-lumen.  This  arrangement  compensates,  to  some 
extent,  for  the  absence  of  a  complete  decidual  investment,  and 
renders  the  early  lodgment  of  the  ovum  more  secure.  The 
formation  of  the  embryo  and  of  the  embryonic  coverings  of 
course  proceeds  in  the  manner  already  described  for  uterine 
pregnancy.  At  the  site  of  the  growing  ovum  the  tube  under- 
goes rapid  distension  and  assumes  a  somewhat  oval  form. 
The  wall  of  the  distended  portion  becomes  considerably 
thinned ;  this  thinning  is  due  in  part  to  the  absence  of  com- 
pensatory muscular  hypertrophy  such  as  takes  place  in  the 
gravid  uterus,  and  in  part  to  the  eroding  action  of  the  chorion, 
which  penetrates  the  tissues,  and  so  further  thins  the  wall. 
No  true  formation  of  a  decidua  occurs  in  the  tube,  although 
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it  has  been  demonstrated  that  clusters  of  large  'decidual' 
cells  may  be  found  here  and  there  in  the  mucous  membrane' 
of  both  the  alfected  and  the  unaffected  tubes.  When  the 
ovum  lodges  in  the  ampullary  portion,  the  abdominal  ostium 
almost  invariably  becomes  occluded  before  the  end  of  the 
second  month  (eighth  week)  ;  when  the  ovum  lies  in  the 
isthmus  or  the  interstitial  portion  the  abdominal  ostium  does 
not  close  (fig.  60).  The  condition  of  the  ostium,  as  will 
appear  later,  has  an  important  clinical  bearing.  A  gravid 
tube  is  usually  found,  on  opening  the  abdomen,  to  have  con- 
tracted adhesions  to  surrounding  structures  ;  and  at  spots 
where  the  penetrating  villi  have  reached,  or  nearly  reached, 
the  peritoneal  coat,  thick  layers  of  lymph  become  deposited, 
the  effect  of  which  is  to  strengthen  the  weak  spot. 

From  this  account  it  is  obvious  that  the  ability  of  the 
Fallopian  tube  to  continue  to  accommodate  the  growing  ovum 
is  by  no  means  certain ;  as  a  matter  of  fact  it  fails  to  do  so 
except  in  extremely  rare  instances.  It  is,  however,  believed 
that  genuine  cases  are  on  record  of  gestation  continuing 
to  term,  or  nearly  to  term,  in  an  unruptured  Fallopian  tube. 
Failing  this  event,  either  the  ovum  is  destroyed,  or  it  escapes 
from  its  cramped  surroundings  and  pursues  its  development 
under  more  favourable  circumstances.  The  ovum  may  be 
destroyed  in  situ  by  haemorrhage  which  converts  it  into 
a  tubal  mole ;  or  it  may  be  detached  from  its  base  and 
expelled  either  through  the  patent  abdominal  ostium  {tuhal 
abortion),  or  through  a  rent  in  the  wall  of  the  tube  {tubal 
rupture).  In  some  instances  rupture  occurs  without  causing 
complete  detachment  of  the  ovum  ;  its  existence  is  not  then 
necessarily  terminated,  for  development  may  proceed  in  the 
freer  space  thus  gained  for  it. 

The  Tubal  MoZe.— The  mode  of  fomation  of  a  tubal  mole 
is  well  shown  in  fig.  61,  which  represents  a  transverse  section 
through  a  gravid  Fallopian  tube  at  the  site  of  implantation 
of  the  ovum.  The  lumen  of  the  tube  is  occupied  by  an 
oval  mass  of  blood-clot  in  which  many  villi  lie  imbedded; 
a  cavity  of  irregular  shape,  representing  the  amniotic  sac, 
is  seen,  placed  somewhat  excentrically  in  the  midst  of  the 
blood-clot.  There  is  no  appreciable  thinning  of  the  wall  of 
the  tube  except  at  the  right  of  the  figure,  where  chorionic  villi 
can  be  seen  to  have  penetrated  nearly  as  far  as  the  peritoneal 
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Fig.  60.— Tubal  Pregnancy  (Four  to  Five  Weeks)  in  Isthmial  Portion  ; 
Rupture  and  Extrusion  of  a  Tubal  Mole. 
(Charing  Cross  Hospital  Museum.) 
The  abdominal  ostium  is  patent,  and  the  distal  portion  of  tbe  tube  uncliaugeil. 
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Fig.  61. — Early  Tubal  Pregnancy,  showing  Mode  of  Formation  of 
A  Tubal  Mole,  and  Erosion  of  the  Tube- wall  by  Villi. 

(Whitridge  Williams.) 

b.c,  blood-olot ;  v.  chorionic  villi. 
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Fig.  C2. — Tubal  Mole  in  situ. 
(Chaeing  Cross  Hospital  Museum.) 

The  mole  occupies  the  midclle  third  of  tlie  tube  ;  tlie  nbilomiual  ostium  is  patent, 
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investment,  thus  breaking  up  the  muscular  wall  of  the  tube. 
This  spot  probably  represents  the  pit  in  which  the  ovum  was 
originally  imbedded.  Eemains  of  the  branching  plicae  of  the 
tubal  mucosa  are  also  seen,  which  indicate  that  the  ovum  has 
lodged  in  the  ampullary  portion  of  the  tube.  In  fig.  62  are 
seen  the  naked-eye  appearances  of  a  tubal  mole  in  situ  laid 
open  by  longitudinal  section  ;  the  tube  was  removed  on  account 
of  haemorrhage  through  the  unsealed  abdominal  ostium.  Still 
earlier  stages  in  the  formation  of  a  tubal  mole  have  been 
already  shown  in  figs.  49  and  50. 

The  statement  is  made  by  Mr.  Bland- Sutton  that  '  a 
tubal  mole  is  due  to  blood  extravasated  from  the  circulation 
of  the  embryo.'    This  opinion  rests  solely  upon  the  observa- 
tion by  this  author  of  the  occurrence  in  the  tubal  mole  of 
nucleated  red  blood-corpuscles  such  as  are  found  in  the  blood 
of  the  embryo,  but  not  in  that  of  the  adult.    In  reality  all 
that  this  observation  proves  is  that  there  is  in  the  mole  an 
admixture  of  embryonic  blood  ;  but  it  cannot  be  supposed  that 
tubal  moles,  which  are  much  larger  and  heavier  than  the 
embryo,  can  be  formed  by  extravasation  of  embryonic  blood 
alone.    There  is  no  doubt  that  they  consist  almost  entirely 
of  maternal  blood,  and  are  formed  in  the  manner  described 
on  page  103  and  demonstrated  in  figs.  49  and  50. 
_     In  tubal  pregnancy  the  frequency  with  which  moles  occur 
is,  however,  far  greater  than  in  the  case  of  uterine  pregnancy 
probably  on  account  of  the  greater  insecurity  of  the  ovuline 
attachments  in  the  former.     The  formation  of  a  mole  is 
frequently  accompanied  by  more  or  less  haemorrhage  through 
the  unsealed  abdommal  ostium.     The  ovum  is  of  course 
destroyed  by  this  process ;  small  moles  may  perhaps  be 
retamed  m  the  tube  and  gradually  disposed  of  by  absorption ; 
larger  moles  are  usually  expelled  by  tubal  rupture  or  abortion, 
buppuration  of  a  mole  retained  in  the  tube  probably  only 
occurs  as  the  result  of  some  form  of  infection,  such  as  sepsis, 
gonorrhoea,  or  bowel-infection. 

In  operating  on  cases  of  tubal  gestation  a  mole  is  frequently 
found  among  the  blood  effused  into  the  peritoneal  cavity  by 
rupture  or  abortion;  it  exactly  resembles  a  lump  of  blood  clot 
and  may  remain  unnoticed  unless  carefully  looked  for.  Small 

shape,  heavier  and  firmer  than  simple  clotted  blood  (fig  63 
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often  show  remains  of  the  amniotic  sac  on  section,  and  on 
microscopic  examination,  after  suitable  hardening,  are  fomid 
to  contain  chorionic  villi  imbedded  in  clotted  blood. 
_     The  recognition  of  chorionic  villi  under  these  conditions 
IS  a  matter  of  some  clinical  importance.    As  shown  in  fig.  64 
some  are  free,  others  imbedded  in  blood-clot.    The  former  are 
bounded  by  a  double  layer  of  nucleated  epithelium,  definitely 
recognisable  as  the  early  trophoblast.    The  latter  have  almost 
completely  lost  their  epithelium,  while  the  stroma  of  all  the 
villi  has  undergone  considerable  degeneration  and  appears 


Blood  clot 

Fig.  63. — Section  of  a  Tubal  Mole  occupymG  the  Ampulla. 

(  CuLLmG  WORTH. ) 


structureless.  The  syncytium  retains  its  vitality  for  a  longer 
period  after  the  destruction  of  the  ovum  than  the  chorionic 
stroma  ;  this  difference  is  due  to  the  fact  that  the  former 
is  normally  nourished  directly  by  the  matiernal  blood,  with 
which  it  is  always  in  contact,  while  the  latter  is  normally 
nourished  by  the  blood  in  the  foetal  capillaries.  The  syn- 
cytium, can  therefore  draw  nourishment  from  the  effused  blood 
in  a  mole,  aiid  thus  survive,  while  the  stroma,  being  suddenly 
cut  off  from  its  source  of  nutrition,  perishes  with  the  embryo. 
Owing  to  survival  of  the  syncytium,  villi  can  be  recognised 
in  a  mole  many  weeks  after  its  formation.  Around  the  villi 
is  seen  blood-clot,  in  varying  degrees  of  contraction — i.e.  with 
a  variable  amount  of  fibrinous  network.     Sometimes  quite 


Fig.  64. — Villi  feom  a  Tubal  Mole. 

The  epitUeliuiu  of  the  free  villus  shows  little  alteration,  but  the  stroma  is  degenerated;  the 
imbedded  villus  is  practically  strnctnreless.  Free  syncytial  bads  are  seen  in  the  upper  part  of 
the  figure. 


Fig.  65.— Tubal  Abortion,  Ovum  being  extruded  through 
Fimbriated  Extremity.    (Kelly.)    x  1. 

[  To  face  p. 
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fresh-looking  villi  may  be  found  in  a  recent  tubal  mole. 
(Compare  figs.  64  and  16.) 

Tubal  abortion  occurs  frequently  in  ampullary  pregnancy 
while  the  abdominal  ostium  remains  patent— i.e.  during  the 
first  two  months  of  gestation ;  it  is  believed  that  it  occurs 
almost  as  commonly  as  rupture  in  this  variety  of  tubal 
pregnancy.  In  the  isthmial  and  interstitial  varieties,  however, 
rupture  is  much  more  frequent  than  abortion  ;  in  the  latter 
variety  tubal  abortion  consists  in  the  discharge  of  the  ovum 
through  the  uterine  ostium  into  the  uterine  cavity.  An 
aborted  tubal  ovum,  as  a  rule,  has  been  previously  converted 
into  a  mole,  but  this  is  not  always  the  case.  The  process  of 
abortion  is  well  illustrated  in  fig.  65,  which  shows  the  mole 
about  to  be  expelled  through  the  dilated  abdominal  ostium. 
The  main  factor  in  its  production  is  undoubtedly  muscular  con- 
traction of  the  unaffected  portions  of  the  tube ;  the  process 
constitutes  a  miniature  labour,  consisting  of  a  stage  of 
dilatation  followed  by  a  stage  of  expulsion,  which  again  is 
succeeded  by  a  stage  of  retraction.  The  developmental  unity 
of  the  uterus  and  Fallopian  tubes  no  doubt  accounts  for  this 
physiological  analogy.  The  contractions  are  perhaps  excited 
by  haemorrhage  into  the  ovum  causing  sudden  distension  of 
the  tube.  The  expulsion  of  the  ovum  may  be  complete  or 
incomplete  ;  in  the  latter  the  ovum  is  detained  in  the  in- 
sufficiently dilated  abdominal  ostium,  or  a  portion  of  the 
chorion  may  remain  attached  to  the  original  implantation  site 
of  the  ovum,  the  bulk  of  which  has  been  expelled.  Here  again 
the  analogy  with  uterine  abortion  will  be  obvious  (p.  153). 
Tubal  abortion  is  attended  by  severe  internal  bleeding,  which 
may  equal  in  severity  that  caused  by  rupture ;  its  result  as 
regards  the  ovum  is  invariably  to  destroy  it.  After  the  expulsion 
of  the  ovum  it  is  believed  that  the  distended  tube  may  rapidly 
retract  and  resume  its  normal  shape  and  calibre,  leaving  no 
trace  to  the  naked  eye  of  having  been  recently  gravid.  It  is 
impossible  to  distinguish  tubal  abortion  from  tubal  rupture  by 
clinical  diagnosis. 

Tubal  Bupture.—hi  whatever  part  of  the  Fallopian  tube 
the  fertilised  ovum  may  be  lodged,  there  is  a  tendency  to  the 
occurrence  of  spontaneous  rupture.  In  the  isthmial  and  inter- 
stitial varieties  rupture  is  apt  to  occur  earlier  than  in  the 
ampullary; variety,  owing  to  the  fact  that  in  the  two  former 
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the  tube  is  narrower  and  less  distensible  than  in  the  latter. 
Between  the  eighth  and  tenth  weeks  is  the  commonest  time 
for  rupture  to  occur,  but  it  may  be  earlier  or  later  than  this. 
The  conditions  which  predispose  to  rupture  have  been  men- 
tioned— viz.  thinning  of  the  tube-wall  by  distension,  and  the 
eroding  action  of  the  villi.  In  addition  there  is  probably  a 
determining  cause  in  most  instances,  such  as  sudden  increase 
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Fig.  66a. — Intra-peritoneal 
Rupture.    (After  Gn.ES.) 

Kuptiu-e  of  the  amuion.   Placental  portion  of 
the  chorion  injured ;  the  fcetus 
will  perish. 


Fig.  66&. — Intka-peritoneal 
RuPTUBE.    (After  Giles.) 

Auiniou  uninjured  ;  the  foetus  may  siirvivc. 
Placental  chorion  is  at  the  opposite 
pole  of  the  ovum. 


in  size  of  the  ovum  from  haemorrhage,  or  slight  mcrease  m 
vascular  tension  from  some  muscular  effort  on  the  part  of  the 
patient.  Occasionally  the  eroding  action  of  the  villi  alone 
will  determine  spontaneous  perforation  of  the  wall  or  the  tube. 
Occlusion  of  the  abdominal  ostium  is  not  an  essential  factor 
in  the  causation  of  rupture,  which  frequently  occurs  withou 
it,  even  in  the  ampullary  variety.  Any  part  of  the  wall  of 
the  distended  portion  of  the  tube  may  burst. 
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The  results  of  rupture,  in  so  far  as  the  life  of  the  ovum  is 
concerned,  depend  to  a  great  extent  upon  the  position  of  the 
rent.  If  occurring  upon  the  roof  or  sides  of  the  tube,  the 
rupture  will  involve  the  peritoneal  covering,  and  the  blood 
effused  will  therefore  be  poured  out  into  the  general  peritoneal 
cavity,  -while  the  ovum  may  or  may  not  be  seriously  injured 
(fig.  66).  If,  on  the  other  hand,  the  tear  takes  place  in  the 
floor  of  the  tube,  the  peritoneal  coat  may  escape,  while  the 
effused  blood  and  the  discharged  ovum  will  make  their  way 
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Fig.  67ff.— Intba-liqamentary  Ruptueb.    (After  Giles.) 

Eupture  of  the  amuiou  ;  the  fcetus  will  perish. 

between  the  layers  of  the  broad  ligament,  gradually  separating 
them  and  burrowing  in  the  connective  tissue  which  this  liga- 
ment contams  (fig.  67).  Large  quantities  of  blood  may  "in 
this  way  be  effused  into  the  broad  ligament.  This  form 
oi  rupture  is  believed  to  occur  mainly  in  cases  of  isthmial 
pregnancy,  since  this  portion  of  the  tube  is  less  completely 
invested  by  peritoneum  than  the  ampullary  portion  The 
tormer  IS  known  as  intra-peritoneal  rupture,  the  latter  as 
intra-hgamentary  or  extra-peritoneal  rupture.  In  both 
varieties  of  rupture  the  ovum  is  as  a  rule  destroyed  by  pre- 
vious hemorrhage.    Apart  from  haemorrhage,  this  result  also 
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inevitably  follows  (a)  if  the  amnion  is  ruptured,  or  (b)  if  the 
placental  portion  of  the  chorion  is  lacerated  or  detached  by 
the  rupture  (figs.  66  and  67,  a  and  h).  Occasionally,  however, 
the  ovum  may  continue  its  development,  and  in  such  cases  it 
is  observed  that  the  amnion  has  remainel  intact,  and  that 
the  placental  chorion  was  so  situated  as  to  escape  injury 
from  the  rupture.  In  intra -peritoneal  rupture  the  placenta 
then  grows  out  of  the  rent  and  becomes  attached  to  the 
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Fig.  61b. — Intea-ligamentaby  Euptube.    (After  Giles.) 

Amnion  nuiniured ;  tbe  foetus  may  survive. 

neighbouring  peritoneal  surfaces,  while  layers  of  lymph 
are  deposited  upon  the  amnion  from  the  surrounding  peri- 
toneum, forming  a  false  membrane  which  constitutes  a 
secondary  gestation-sac.  The  ovum  is  now  known  as  a 
secondary  abdominal  pregnancy.  Precisely  similar  results 
may  follow  extra-peritoneal  rupture,  and  for  the  same  reasons  ; 
the  ovum  is  then  known  as  a  broad-ligament  pregnancy. 
Secondary  abdominal  pregnancy  and  broad-ligament  preg- 
nancy may  both  continue  to  term  ;  the  patient  then  usually 
passes  through  a  '  false  labour,'  and  the  foetus  perishes.  The 
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occurrence  of  this  false  labour  is  a  physiological  point  of 
great  interest  and  importance,  but  we  have  no  information  as 
to  its  causation,  or  the  mode  in  which  it  leads  to  the  death  of 
the  fcetus.  False  labour  is  attended  with  severe  abdominal  pain, 
which  is  mistaken  by  the  patient  for  labour,  but  there  is  no 
clinical  evidence  that  uterine  contractions  play  any  part  in 
its  production.  Broad-ligament  pregnancy  not  infrequently 
undergoes  secondary  rupture  into  the  peritoneal  cavity  ;  even 
then  the  ovum  is  not  in  all  cases  destroyed,  but  may  continue 
as  an  abdominal  pregnancy. 

Many  cases  are  on  record,  both  in  ancient  and  in  modern 
times,  in  which  an  extra-uterine  foetus  has  been  retained  within 
the  abdominal  cavity  for  many  years  after  its  death.  In  some 
of  these  cases  the  gestation-sac  has  become  infected  from  the 
bowel  or  the  uterus,  and  suppuration  has  occurred,  resulting 
in  the  formation  of  fistulous  communications  with  the  exterior, 
or  with  the  neighbouring  hollow  viscera — large  intestine, 
bladder,  and  vagina.  Through  these  fistulse  foetal  bones 
are  from  time  to  time  discharged.  When,  however,  the  sac 
remains  free  from  infection  the  body  of  the  foetus  shrinks 
by  absorption  of  its  fluid  constituents,  and  upon  the  dried 
tissues  lime-salts  become  freely  deposited,  converting  it  into 
a  litlwpcedion.  In  this  condition  it  may  be  retained  for  many 
years  with  little  disturbance  to  the  patient. 

Clinical  Features  of  Tubal  Pregnancy. — The  sym- 
ptoms of  tubal  pregnancy  must  be  considered  at  two  stages : 
(1)  before  the  occurrence  of  internal  haemorrhage ;  (2)  after 
that  occurrence. 

(1)  Before  the  course  of  gestation  is  interrupted  or  modified, 
tubal  pregnancy  gives  rise  as  a  rule  to  few,  if  any,  symptoms, 
and  these  not  of  a  serious  character.  Usually  not  more  than 
one  monthly  period  is  missed,  and  not  infrequently  there  is 
no  cessation  of  menstruation  at  all,  slight  continuous  or 
irregular  bleeding  following  a  normal  period  without  any 
interruption  of  menstruation.  The  stage  we  are  considering 
seldom  extends  beyond  the  tenth  week,  so  that  long  periods 
of  amenorrhoea  cannot  be  expected.  There  may  be  morning 
sickness,  and  possibly  a  primigravida  may  complain  of  enlarge- 
ment and  tenderness  of  the  breasts. 

It  appears  probable,  from  clinical  observation,  that  as  long 
as  the  ovum  remains  unaffected  its  presence  gives  rise  to  very 
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little  inconvenience.  Symptoms  at  once  arise,  however,  when 
hemorrhage,  either  limited  to  the  ovum  or  escaping  from  the 
tube,  occurs.  Two  symptoms  then  become  apparent,  viz.  uterine 
haemorrhage  and  pain.  As  Cullingworth  has  pointed  out,  the 
hfemorrhage  from  the  uterus  is  usually  steady,  not  irregular, 
moderate  in  amount,  and  dark  in  colour ;  it  is  due  to  partial 
separation  of  the  decidual  membrane  by  uterine  contractions, 
excited  by  the  changes  occurring  in  the  tube.  The  pain  is 
colicky,  often  accompanied  by  nausea,  and  usually  recurs  in 
attacks  of  greater  or  less  severity.  The  unruptured  gravid 
tube  forms  an  elastic,  more  or  less  globular,  swelling,  placed 
behind  or  to  one  or  other  side  of  the  uterus ;  it  may,  how- 
ever, occupy  the  utero-vesical  pouch.  Its  nature  can  only  be 
surmised  from  the  accompanying  symptoms. 

(2)  The  symptoms  which  accompany  internal  bleeding  in 
tubal  pregnancy  are  extremely  variable,  and  mainly  depend 
upon  the  amount  and  the  rapidity  of  the  bleeding.  If  the 
hemorrhage  is  rapid  and  the  amount  great,  the  effused  blood 
becomes  distributed  in  the  peritoneal  cavity,  accumulating  in 
the  most  dependent  parts  ;  this  is  called  the  diffuse  type. 
If  the  haemorrhage  is  slow  and  the  amount  small,  the  effused 
blood  becomes  quickly  shut  off  from  the  general  peritoneal 
cavity  by  the  formation  of  lymph  around  it ;  this  is  the 
encysted  type. 

Diffuse  Type. — Occasionally  a  single  haemorrhage  occurs, 
so  rapid  and  profuse  as  to  cause  the  death  of  the  patient 
in  a  few  hours  before  surgical  aid  can  be  obtained.  In 
such  a  case  the  haemorrhage  is  always  intra -peritoneal,  and 
may  be  due  either  to  rupture  or  tubal  abortion.  More 
frequently  haemorrhage  is  less  severe,  ceases  spontaneously 
after  a  time,  and,  while  imperilling  the  patient's  life,  is  not 
necessarily  fatal.  It  may,  however,  recur  after  an  interval 
and  prove  ultimately  fatal.  The  initial  attack  of  bleeding 
may  occur  without  any  exciting  cause,  when  the  patient 
is  at  rest  in  bed,  or  even  when  asleep  ;  more  often  it  appears 
to  have  been  induced  by  some  slight  muscular  effort,  such 
as  that  entailed  by  ordinary  domestic  work  or  by  the  act 
of  defecation.  Severe  abdominal  pain,  sudden  in  onset, 
situated  in  one  or  both  iliac  regions,  is  usually  the  first 
symptom.  It  is  often  accompanied  by  vomiting,  and  may 
lead  to  faintness  or,  less  often,  to  actual  loss  of  conscious- 
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ness  from  syncope.  Upon  these  symptoms  supervene  the 
sicrns  and  symptoms  of  shock  or  profuse  haemorrhage— 
pior,  rapid  and  feeble  pulse,  deep  rapid  breathing  (air- 
hunger),  coldness  of  the  extremities  or  of  the  whole  skm- 
surface  of  the  body,  perspiration,  depression  of  temperature, 
and  restlessness.  Slight  hemorrhage  from  the  uterus  will 
also  usually  occur.  At  this  stage  the  diagnosis  cannot  be 
carried  beyond  that  of  internal  (abdominal)  haemorrhage; 
tubal  pregnancy  may  be  surmised  from  the  history  or  from 
the  presence  of  a  pelvic  swelling,  but  can  only  be  confirmed 
by  operation.  Perforating  appendicitis  and  perforation  of  a 
gastric  ulcer  have  been  frequently  confounded  with  it.  If  the 
patient  survives  the  immediate  effects  of  the  internal  hemor- 
rhage, the  condition  comes  to  resemble  the  encysted  type,  and 
will  pursue  a  similar  course. 

Encysted  TijjJe— Acute  symptoms,  though  often  found, 
do  not  always  mark  the  occurrence  of  the  initial  haemorrhage 
in  this  type.  The  symptoms  complained  of  are  abdominal 
pain  and  vaginal  bleeding,  which  may'  or  may  not  ensile 
upon  a  brief  period  of  amenorrhoea.  After  a  few  days  an 
irregular  rise  of  temperature  usually,  but  not  always,  occurs 
with  hypogastric  pain,  and  the  condition  may  be  diagnosed 
as  '  inflammation  '  or  '  peritonitis.'  In  this  type  progressive 
internal  bleeding  occurs  from  a  slight  rupture  or  from  a  slow 
process  of  abortion,  and  around  the  effused  blood,  when  intra- 
peritoneal, inflammatory  adhesions  form,  the  effect  of  which 
is  to  isolate  it  from  the  general  peritoneal  cavity.  The  rise  of 
temperature  is  due  in  part  to  this  inflammatory  reaction,  and 
probably  in  part  also  to  the  effects  of  the  absorption  of  fibrin- 
ferment  by  the  peritoneum.  The  uterine  haemorrhage  con- 
tinues, and  frequently  the  decidua  is  expelled,  either  entire 
and  forming  a  complete  cast,  or  in  fragments ;  sometimes, 
however,  no  membrane  is  recognised  in  the  uterine  discharge, 
and  it  is  therefore  not  certam  that  the  decidua  is  always  shed 
in  bulk ;  it  may  be  g)-adually  cast  off  in  the  form  of  debris. 

Diagnosis  is  easier  in  the  encysted  than  in  the  diffuse  type. 
Blood  slowly  poured  into  the  peritoneal  cavity  from  the  gravid 
tube  tends  to  accumulate  in  the  pouch  of  Douglas,  forming  a 
hcematocele—a,  swelling  with  fairly  definite  characters.  When 
poured  into  the  broad  ligament  the  resulting  swelling  is  often 
termed  a  hczmatoma ;  it  also  possesses  fairly  definite  characters. 
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Sometimes,  in  addition,  a  swelling  in  the  region  of  the  tube 
may  be  met  with,  which  may  be  presumed  to  be  the  gestation- 
sac.  Occasionally  in  tubal  abortion,  the  effused  blood,  being 
slowly  discharged  from  the  tube,  does  not  reach  the  pouch 
of  Douglas,  but  accumulates  around  the  abdominal  ostium 
and  quickly  becomes  limited  by  adhesions  ;  such  an  accumula- 
tion of  blood  around  the  mouth  of  the  tube  is  called  a  peri- 
tubal limmatocele.  Occasionally  the  same  result  may  follow 
intra-peritoneal  rupture  with  slowly  progressive  haemor- 
rhage, a  hsematocele  being  formed  in  this  case  upon  the  roof 
or  side  of  the  tubes,  around  the  site  of  the  rupture;  it  is 
called  a  paratubal  hcBmatocele.  To  describe  minutely  the 
physical  signs  of  these  conditions  would  carry  us  out  of  the 
field  of  obstetrics  as  limited  conventionally,  and  reference 
must  be  made  upon  these  points  to  a  text-book  of  gynaecology. 
It  must  not  be  overlooked,  however,  that  an  important  step  in 
diagnosis  is  the  recognition  of  softening  of  the  cervix,  and  a 
certain  degree  of  softening  with  enlargement,  of  the  body  of 
the  uterus.  In  a  primigravida  signs  of  activity  in  the  breasts 
are  also  important.  These  changes  pomt  to  pregnancy,  and 
if  the  uterus  itself  is  not  gravid,  then  the  pregnancy  must  be 
extra-uterine. 

Differential  Diagnosis  of  Tubal  Pregnancy.  — Tvfo  con- 
ditions are  especially  liable  to  be  confounded  with  tubal 
pregnancy — viz.  (1)  incomplete  uterine  abortion,  and  (2)  retro- 
version of  the  gravid  uterus.  A  number  of  other  conditions 
may  also  undoubtedly  be  confused  with  it,  but  the  results  are 
not  so  serious  as  in  the  case  of  these  two. 

(1)  An  incomplete  uterine  abortion  occurring  during  the 
second  month  and  a  tubal  pregnancy  resemble  one  another 
in  the  following  particulars  : 

(a)  History  of  a  brief  period  of  amenorrhcea. 

(b)  Signs  of  activity  in  the  breasts  (primigravidae) . 

(c)  Enlargement  of  the  uterus  and  slight  softening  of  the 

cervix. 

{d)  Irregular  or  continuous  bleeding. 

(e)  Discharge  of  a  membrane  from  the  uterus. 

From  these  points  a  diagnosis  of  incomplete  uterine  abor- 
tion may  be  made  without  local  examination,  and  the  patient 
consequently  improperly  or  carelessly  treated.  Vaginal  or 
bi-manual  examination  would,  of  course,  reveal  ^tlie  fact  that 
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a  pelvic  swelling  existed  outside  the  uterus  ;  but  if  the  pos- 
sibility of  tubal  pregnancy  has  been  overlooked,  the  nature 
of  this  swelling  may  in  turn  be  misunderstood,  and  it  may 
be  regarded  as  an  inflammatory  effusion  on  account  of  the 
accompanying  fever. 

(2)  Betroversion  of  the  Gravid  Uterus— k  pelvic  htemato- 
cele  resulting  from  tubal  pregnancy  has  been  not  infrequently 
mistaken  for  this  condition,  and  the  results  of  the  mistake 
may  be  disastrous,  for  the  hsematocele  may  be  ruptured  into 
the  general  peritoneal  cavity  by  manipulations  intended  to 
replace  a  supposed  gravid  uterus.  A  pelvic  htematocele 
sometimes,  though  not  invariably,  causes  retention  of  urine, 
and  this  condition,  associated  with  signs  of  early  pregnancy 
(amenorrhoea,  softening  of  cervix,  breast  changes),  at  once 
gives  rise  to  the  suspicion  of  retroversion  of  the  gravid  uterus. 
On  local  exammation,  after  evacuation  of  the  bladder,  in  both 
conditions  a  large  elastic  swelling  is  found  in  the  pouch  of 
Douglas,  thus  increasing  the  resemblance  between  them. 
It  is  only  by  attention  to  the  two  following  points  that  the 
diagnosis  of  hsematocele  can  be  made  :  (1)  though  the  cervix 
may  be  displaced  forwards  and  upwards,  the  anterior  vaginal 
wall  is  not  elongated ;  (2)  the  uterus  lies  entirely  in  front  of 
the  swelling  felt  in  the  pouch  of  Douglas  ;  it  is  only  slightly 
enlarged,  but  may  be  considerably  elevated.  An  anaesthetic 
maybe  required  to  determine  these  points  satisfactorily,  as  the 
use  of  the  sound  must,  of  course,  be  avoided  while  the  diagnosis 
is  in  doubt. 

Treatment  of  Tubal  Pregnancy.— The  treatment  of  this 
condition  is  essentially  surgical,  and  the  details  of  the 
operative  measures  which  may  be  required  belong  to  the 
domain  of  gynaecology,  but  the  general  principles  upon  which 
operative  interference  is  based  may  be  briefly  indicated  here. 

There  is  a  general  consensus  of  opinion  that  an  un- 
ruptured  gravid  tithe  should  at  once  be  removed  by 
abdominal  section  in  order  to  forestall  the  occurrence  of 
rupture  or  abortion,  with  the  grave  risks  to  life  which  they 
involve;  diagnosis  is,  however,  very  seldom  made  at  this 
stage.  The  diffuse  type  of  internal  hemorrhage  from  tubal 
rupture  or  abortion  is  in  the  majority  of  cases  best  treated  by 
abdominal  section  and  removal  of  the  damaged  tube,  time 
being  allowed,  before  operating,  for  recovery  from  shock  to 
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take  place.  Occasionally  the  condition  of  the  patient  may 
be  too  urgent  to  permit  of  any  delay,  and  under  these  circum- 
stances immediate  operation  must  be  performed,  although 
the  chance  of  saving  the  life  of  the  patient  is  but  small.  In 
the  encysted  type  treatment  may  be  either  palliative  or 
radical.  The  former  consists  in  prolonged  rest  in  bed,  so  as 
to  allow  of  absorption  of  the  effused  blood ;  this  may  be  com- 
bined with  vaginal  drainage  of  the  hicmatocele  by  posterior 
colpotomy.  This  line  of  treatment  yields  good  results,  but  is 
very  tedious  and  prolonged.  Eadical  treatment  by  abdominal 
section  and  removal  both  of  the  effused  blood  and  the  damaged 
tube  is  followed  by  a  much  shorter  convalescence,  and  is 
attended  by  only  slight  operative  risk.  Abdominal  or  Broad- 
ligament  pregnancy  has  been  treated  in  various  ways,  and 
no  general  agreement  exists  as  to  which  is  to  be  preferred. 
Probably  the  safest  plan  is  to  allow  the  gestation  to  continue 
until  false  labour  supervenes  and  the  foetus  dies ;  to  wait 
several  weeks  in  order  that  thrombosis  of  the  placental 
sinuses  may  occur,  and  then  to  extirpate  the  entire  sac, 
including  the  placenta,  by  abdominal  section.  Operation 
undertaken  while  the  foetus  is  alive  is  greatly  complicated  by 
the  relations  of  the  placenta,  for  the  placental  site  may  be 
spread  over  coils  of  intestine  and  other  important  viscera, 
and  removal  of  this  organ  along  with  the  foetus  leads  to  severe 
heemorrhage,  which  is  very  difficult  to  control.  In  order  to 
avoid  this  difficulty,  some  operators  have  left  the  placenta 
in  situ,  and  allowed  it  to  become  gradually  thrombosed, 
separated,  and  expelled  piecemeal  during  convalescence  through 
a  sinus  in  the  abdominal  walL  This  process  is,  however, 
attended  with  serious  risks  of  sepsis.  The  method  first 
mentioned  appears  to  offer  a  comparatively  safe  middle  course, 
but  all  operations  for  abdominal  pregnancy  are  necessarily  of 
serious  prognosis. 


Disorders  associated  with  Pregnancy- 
Acute  Infectious  Fevers. — The  mortality  from  these 
diseases  is  much  higher  among  pregnant  women  than  others, 
for  the  reason  that  abortion  or  premature  labour  ensues  in 
about  50  per  cent,  of  cases  and  detracts  greatly  from  the 
patient's  chances  of  recovery.    Abortion  appears  to  be  brought 
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about  either  by  violent  uterine  contractions  causing  detach- 
ment of  the  ovum,  or  by  the  death  of  the  foetus,  and  is  often 
preceded  by  severe  haemorrhage.  The  death  of  the  foetus 
may  be  due  in  some  cases  to  the  high  temperature,  in  others 
to  direct  transmission  of  the  disease,  or  to  the  passage  of 
toxins  into  the  fcetal  circulation.  Experiments  have  shown 
that  pregnant  animals  can  bear  remarkably  high  temperatures 
without  aborting,  if  the  temperature  is  raised  very  gradually : 
clinically,  however,  it  is  found  that  in  infectious  fevers  the  risk 
of  abortion  is  directly  proportional  to  the  height  of  the  fever. 
Authorities  differ  as  to  the  effect  of  influenza  upon  pregnancy, 
some  regarding  it  as  serious,  others  as  unimportant. 

Chronic  Infections  (Tubercle,  Syphilis,  and  Gronorrhoea). 
Phthisis  in  women  does  not  unfavourably  affect  fertility, 
nor  does  it  unfavourably  influence  the  course  of  pregnancy  ; 
usually  the  resulting  children  are  well  developed  and  show  no 
sign  of  tuberculous  disease  when  born.  During  pregnancy 
phthisical  women  often  appear  to  improve  in  health,  but  most 
authorities  believe  that  in  the  puerperium  the  tuberculous 
disease  usually  advances  more  rapidly.  In  a  certain  number 
of  cases  of  acute  miliary  tuberculosis  or  advanced  pulmonary 
phthisis,  the  transmission  of  tubercle  bacilli  from  the  mother 
to  the  foetus  has  been  demonstrated,  but  this  occurrence  is 
extremely  rare.  Only  in  quite  exceptional  circumstances  does 
phthisis  form  an  indication  for  the  artificial  termination  of 
pregnancy. 

Syphilis  is  the  most  frequent  of  all  the  constitutional 
causes  of  premature  interruption  of  pregnancy.  In  the  great 
majority  of  instances  the  source  of  infection  {^paternal; 
whatever  may  be  the  stage  of  the  disease  in  the  father,  it 
is  possible  for  .  the  foetus  to  be  infected.  The-  influence  of 
maternal  syphilis  upon  pregnancy  varies  according  to  the 
incidence  of  the  disease.  Women  infected  with  syphilis 
before  or  at  the  time  of  conception  miscarry  in  about  three 
out  of  every  four  cases,  the  foetus  showing  definite  signs  of 
the  disease.  In  the  cases  of  women  infected  subsequent  to 
conception  but  early  in  pregnancy  abortion  often  ensues,  but 
with  much  less  frequency.  If  the  infection  occurs  late  in 
pregnancy,  the  pregnancy  may  be  uninfluenced  and  the  foetus 
born  alive  and  healthy.  Very  rare  cases  probably  occur  in 
which  a  woman,  impregnated  by  a  man  who,  though  syphilitic, 
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displays  no  local  infective  lesion,  contracts  syphilis  from  the 
fcetus  in  liter 0.  This  is  known  as  concejjtiomd  syphilis,  and 
is  characterised  by  complete  absence  of  all  lesions  character- 
istic of  the  primary  stage.  Sometimes  a  syphilitic  fcetus  is 
born  without  any  sign  of  the  disease  being  recognisable  in 
the  mother,  and  even  if  she  suckles  her  child  she  does  not 
become  obviously  infected.  This  is  known  as  Colles's  law  of 
immunity,  but  it  is  doubful  whether  the  mother  mider  these 
circumstances  is  not  in  reality  affected  by  syphilis  in  an 
attenuated  form ;  the  fact  that  she  does  not  become  obviously 
infected  from  suckling  her  child  appears  to  support  this  view. 
The  signs  of  syphilis  in  the  infant  will  be  referred  to  later  on 
(p.  474).  Anti-syphilitic  treatment  of  both  parents  is  of 
course  required  in  all  cases  where  there  is  evidence  of  the 
existence  of  the  disease  in  either,  and  even  when  the  mother  is 
apparently  unaffected  anti-syphilitic  treatment  must  be  steadily 
pursued  throughout  pregnancy  in  the  interest  of  the  child.  A 
syphilitic  infant  should  never  be  suckled  by  a  wet-nurse. 

Gonorrhoici. — When  this  disease  is  contracted  during 
pregnancy  it  is  apt  to  give  rise  to  a  very  acute  form  of 
vulvo-vaginitis,  associated  with  extensive  redness  and  oedema 
of  the  skin-surfaces,  and  the  formation  of  diphtheritic  patches 
upon  the  mucous  membranes.  The  presence  of  chronic 
gonorrhoeal  infection  of  the  vagina  and  cervix  is  not  neces- 
sarily a  hindrance  to  conception,  and  most  of  the  cases  of 
gonorrhoea  met  with  in  pregnancy  are  of  this  nature.  Vulvo- 
vaginitis of  gonorrhoeal  origin,  whether  acute  or  chronic,  has 
little  effect  upon  the  course  of  pregnancy.  Abortion  is  not 
very  frequent,  and  it  is  probably  quite  exceptional  for  the 
uterine  cavity  to  be  invaded  by  the  organism  during  pregnancy. 
The  disease  may,  however,  ascend  to  the  cervical  mucous 
membrane  and  thence  to  the  decidua,  causing  acute  decidual 
endometritis  (see  p.  Ill),  a  condition  which  invariably  leads 
to  abortion.  In  all  cases  there  is  the  risk  that  the  disease 
may  spread  to  the  Fallopian  tubes,  ovaries,  and  pelvic  peri- 
toneum in  the  puerperium,  with  the  most  serious  or  even  fatal 
consequences.  During  labour,  gonorrhoeal  vagmitis,  whether 
acute  or  chronic,  entails  serious  risks  of  infection  of  the  eyes 
or  mouth  of  the  fcetus.  Gonorrhoeal  discharges  at  all  stages 
of  pregnancy  accordingly  require  careful  local  treatment  by 
vaginal  douching  and  other  measures,  the  details  of  which 


HEAET  DISEASE  AND  PEEGNANGY  139 


are  described  in  text-books  of  gyna3cology.  It  must  also  be 
remembered  that  gonorrhoea!  discharges  are  infectious  at  all 
stages,  and  even  when  the  specific  organism  has  disappeared 
other  pathogenic  bacteria  may  be  present ;  the  greatest  care 
must  therefore  be  taken  to  prevent  the  transmission  of  the 
infection  to  other  patients. 

Diseases  of  the  Heart  and  Circulatory  System. — 
Chronic  valvular  disease  of  the  heart  is  not  infrequently 
met  with  in  pregnant  women.  In  about  70  per  cent,  of 
such  cases  the  mitral  valve  is  the  one  affected,  mitral  in- 
sufficiency, either  alone  or  combined  with  stenosis,  being 
much  commoner  than  simple  stenosis,  which  is  but  rarely 
met  with  in  pregnancy.  Lesions  of  both  the  aortic  and  the 
mitral  valves  may  also  be  met  with,  but  simple  aortic  lesions 
are  rare  in  women.  The  most  serious  cases  are  those  in  which 
mitral  stenosis  is  present,  either  alone  or  in  compaay  with 
other  lesions. 

The  clinical  importance  of  mitral  lesions  in  connection 
with  pregnancy  and  labour  is  a  subject  upon  which  opinions 
are  divided.  Some  authorities  consider  that  the  risk  of 
pregnancy  in  such  cases  is  so  great  that  women  suffering  from 
these  lesions  should  be  forbidden  to  marry,  and  if  married 
should  be  advised  to  avoid  the  occurrence  of  pregnancy.  It 
is  probable  that  these  authorities  have  taken  an  exaggerated 
view  of  the  gravity  of  this  condition.  French  and  Hicks  have 
recently  analysed  the  obstetric  history  of  three  hundred  con- 
secutive cases  of  women  with  mitral  lesions  treated  at  Guy's 
Hospital.  They  found  that  the  average  number  of  children 
borne  by  these  women  was  4-5,  one  woman  passing  success- 
fully through  seventeen  pregnancies.  In  only  8  per  cent, 
of  these  cases  did  failure  of  compensation  occur  in  the  first 
pregnancy;  and  among  those  who  passed  through  five 
pregnancies,  the  proportion  of  cases  of  failure  of  compensation 
was  only  15  per  cent.  It  is  obvious  from  these  figures, 
and  from  numerous  observations  of  small  numbers  of  cases, 
that  mitral  disease  does  not  form  such  a  serious  complication 
of  pregnancy  as  was  formerly  supposed,  and  prohibition  of 
marriage  or  pregnancy  in  such  cases  cannot  be  justifiable  as 
routine  practice. 

As  long  as  compensation  is  maintained  a  woman  suffering 
from  mitral  lesions  may  pass  successfully  through  a  number 
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of  pregnancies  without  running  any  serious  risk.  Irregular 
hsemorrhage  during  the  early  months  is  not  uncommon,  and 
there  is  a  marked  tendency  to  the  occurrence  of  abortion  or 
premature  labour.  But  when  compensation  breaks  down, 
either  as  the  result  of  pregnancy,  or  from  other  causes,  such 
as  recurrence  of  rheumatic  fever,  the  patient's  condition 
immediately  becomes  one  of  great  gravity.  When  due  to 
pregnancy  this  is  most  likely  to  occur  in  the  later  months,  or 
during  labour  ;  it  may,  however,  come  on  in  the  early  months 
of  pregnancy,  or  in  rare  instances  in  the  early  days  of  the 
puerperium,  when  rapid  dilatation  of  the  right  heart,  leading 
to  a  fatal  result,  may  ensue.  The  treatment  of  failure  of  com- 
pensation during  pregnancy  follows  the  usual  lines  adopted  in 
this  condition ;  if  general  medical  measures  fail  to  alleviate 
the  condition,  abortion  or  premature  labour  must  be  induced. 
These  events,  however,  often  occur  spontaneously  when  com- 
pensation breaks  down. 

The  greatest  care  must  therefore  be  taken  to  maintain 
compensation  during  pregnancy  and  avoid  over-strain ;  so 
long  as  this  is  successful,  pregnancy  may  be  allowed  to 
continue.  If,  however,  a  patient  who  has  had  the  good 
fortune  to  survive  a  previous  failure  of  compensation  during 
pregnancy  or  labour  should  again  become  pregnant,  abortion 
should  be  at  once  induced. 

Varices  in  the  lower  extremities  and  labia  majora  are  apt 
to  become  greatly  aggravated  by  pregnancy,  giving  rise  to 
pain  and  inability  to  walk.  Vulval  varices  sometimes  rup- 
ture from  traumatism,  with  profuse  htemorrhage,  which  has 
been  known  to  prove  fatal  in  the  absence  of  proper  surgical 
aid. 

Renal  Diseases. — The  influence  of  chronic  nephritis 
upon  pregnancy  has  already  been  referred  to  when  con- 
sidering the  subject  of  albuminuria.  To  distinguish  between 
this  condition  and  the  transient  renal  changes  characteristic 
of  the  '  pregnancy  kidney  '  may  be  somewhat  difficult,  when 
the  existence  of  chronic  nephritis  has  been  unsuspected  before 
conception.  In  the  following  points  chronic  nephritis  with 
pregnancy  will  be  found  to  differ  from  the  albuminuria  of 
pregnancy  : 

(1)  Albuminuria  and  oedema  appear  much  earlier  (see 
p.  78). 
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(2)  (Edema  is  likely  to  afifect  the  face  and  upper  ex- 
tremities. 

(3)  Characteristic  changes  may  be  found  in  the  arteries, 
the  heart,  and  the  retina  (exudative  retinitis  may,  however 
occur  in  the  albuminuria  of  pregnancy). 

(4)  Intercurrent  attacks  of  acute  nephritis  may  ensue. 

(5)  Epithelial  casts  may  be  found  in  the  urine. 

In  general  terms  it  may  be  said  that,  on  the  one  hand 
the  effect  of  pregnancy  usually  is  to  aggravate  the  renal 
disease  ;  on  the  other,  the  disease  usually  causes  the  pregnancy 
to  terminate  prematurely,  tends  to  destroy  the  foetus  by 
inducing  placental  degeneration,  and  may  cause  the  death  of 
the  mother  from  urtemia.  Convulsions  which  ensue  under 
these  circumstances  must  be  regarded  as  mainly  ursemic  in 
origin.  The  foetal  mortality  in  chronic  nephritis  is  very  high 
indeed. 

From  these  considerations  it  will  be  apparent  that  preg- 
nancy in  the  subjects  of  chronic  nephritis  involves  grave 
risks.  A  patient  who  has  survived  an  attack  of  uremia  in 
a  previous  pregnancy  should  not  be  allowed  to  incur  the  risks 
again ;  and  if  conception  does  take  place,  abortion  should  be 
induced  without  delay.  In  the  case  of  a  primigravida,  or  if 
previous  pregnancy  has  not  been  attended  with  serious  com- 
plications, palliative  treatment  may  be  adopted  and  a  careful 
watch  kept  upon  the  condition  of  the  urine  ;  but  the  chances 
of  the  patient  bearing  a  living  child  are  by  no  means  good. 
The  occurrence  of  an  intercurrent  acute  attack  of  nephritis 
almost  always  ends  in  abortion. 

P^/eZii^is.— Considerable  attention  has  been  paid  of  late  to 
the  occurrence  of  pyelitis  during  pregnancy,  and  certain  facts 
have  been  established  with  regard  to  it.  From  the  analysis 
of  a  series  of  recorded  cases  it  has  been  shown  that  this 
condition  occurs  in  the  second  half  of  pregnancy,  that  it  is 
attended  usually  by  an  acute  onset,  is  relatively  more  fre- 
quent in  primigravida;  than  in  multipara5,  and  is  practically 
confined  to  the  right  kidney.  It  is  characterised  by  pain  in 
the  right  loin,  fever,  and  pus  in  the  urine,  without  any  of 
the  characteristic  symptoms  of  cystitis.  Pure  cultures  of 
colon  bacillus  have  been  found  in  a  number  of  cases  sub- 
mitted to  bacteriological  examination.  It  therefore  appears 
to  be  due  to  two  factors :  (a)  pressure  upon  the  right  ureter 
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by  the  gravid  uterus  ;  (b)  infection  with  the  colon  bacillus. 
The  normal  right  obliquity  of  the  uterus  accounts  for  the 
great  predommanco  of  cases  affecting  only  the  right  kidney. 
The  general  tendency  of  the  condition  is  to  recover  spon- 
taneously without  active  treatment ;  sometimes  it  disappears 
before  labour  ;  if  it  persists  to  term,  rapid  cure  usually  follows 
evacuation  of  the  uterus.  In  a  certain  number  of  severe  cases 
it  has  been  found  necessary  to  induce  labour. 

Diseases  of  the  Liver. — Pregnancy  is,  in  some  unex- 
plained manner,  one  of  the  predisposing  causes  of  acute  yelloio 
atrophy  of  the  liver.  This  rare  disease  induces  changes  in 
the  organ  similar  to  those  often  found  in  fatal  cases  of 
puerperal  eclampsia.  Jaundice  in  pregnant  women  is  always 
a  somewhat  serious  symptom,  owing  to  the  fact  that  it  may 
indicate  the  onset  of  acute  yellow  atrophy.  No  treatment  is 
known  which  will  arrest  the  course  of  this  malady. 

Diabetes  is  seldom  found  in  association  with  pregnancy, 
probably  because  it  exerts  an  mfluence  unfavourable  to  con- 
ception. The  frequent  occurrence  of  traces  of  lactose  in  the 
urine  of  healthy  pregnant  and  nursing  women  must  be 
recollected,  and  due  care  exercised  before  arrivmg  at  a 
diagnosis  of  diabetes.  Pregnancy  seldom  goes  to  term,  and 
in  nearly  25  per  cent,  of  recorded  cases  the  mother  has  died 
of  diabetic  coma.  Hydramnios  is  said  to  be  frequently 
associated  with  diabetes,  the  amniotic  fluid  contaming  sugar. 

Diseases  of  the  Nervous  System. — Neuritis  supposed 
to  be  of  toxsemic  origin  sometimes  occurs  during  pregnancy ; 
it  may  affect  a  single  nerve  or  may  be  multiple.  Severe 
pain,  limited  to  the  distribution  of  the  affected  nerve,  is  the 
prominent  symptom.    It  disappears  rapidly  after  labour. 

Chorea  is  not  infrequently  met  with  during  pregnancy. 
In  about  two-thirds  of  the  cases  there  is  a  previous  history 
of  chorea,  and  often  of  chorea  and  rheumatism  combined. 
It  is  rather  more  common  in  the  first  than  in  a  subsequent 
pregnancy.  Spontaneous  abortion  occurs  in  from  10  to  15  per 
cent,  of  cases,  and  the  mortality  of  the  disease  is  variously 
estimated  at  from  5  per  cent,  to  40  per  cent. ;  the  latter 
figure  is  probably  much  too  high.  The  usual  treatment  con- 
sists in  complete  rest  in  bed  and  liberal  diet,  the  administra- 
tion of  chloral  hydrate  to  produce  sleep,  and  various  anti- 
rheumatic remedies.    Attempts  have  recently  been  made  to 
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show  that  the  disease  is  toxfemic  in  origin,  and  should  be 
treated  by  rest,  milk  diet,  and  stimulation  of  the  functions  of 
elimination.  In  some  cases  the  movements  are  very  severe 
and  continuous,  fever  appears,  and  the  patient  becomes  greatly 
exhausted  ;  abortion  must  then  be  induced. 

Herpes  gestatio7iis.— This  rare  affection  is  believed  to  be 
a  neuritis  of  toxemic  origin.  It  is  characterised  by  multi- 
form skin  lesions,  the  commonest  type  being  crops  of  papules, 
vesicles,  or  pustules  of  herpetiform  character  ;  they  are  distri- 
buted chiefly  upon  the  buttocks,  the  flanks,  the  forearms,  and 
the  back  of  the  thighs.  Sometimes  the  disease  affects  the  skin 
of  the  whole  body,  is  very  intractable,  and  may  cause  serious 
exhaustion  from  uncontrollable  irritation  and  want  of  sleep. 

Ovarian  Tumours. — The  presence  of  a  unilateral  ovarian 
cyst,  if  uncomplicated,  forms  no  hindrance  to  conception  ; 
bilateral  solid  tumours,  whether  benign  or  malignant,  are 
practically  never  found  in  association  with  pregnancy.  Single 
cysts  of  moderate  size,  which  rise  into  the  abdominal  cavity 
along  with  the  uterus  as  it  develops,  give  rise  to  no  symptoms 
and  are  often  not  discovered  until  labour  sets  in  ;  or  even 
until,  during  the  puerperium,  the  size  of  the  abdomen  draws 
attention  to  their  presence.     Small  tumours  which  during 
pregnancy  remain  in  the  pouch  of  Douglas  are  subjected 
to  considerable  pressure,  and  may  give  rise  to  pain  and 
interference  with  the  functions  of  the  bladder  and  rectum. 
They  may  obstruct  labour  (see  p.  311),  and  they  not  infre- 
quently give  rise  to  serious  trouble  during  the  puerperium, 
from  axial  rotation  of  the  pedicle  or  from  injury  received  in 
labour.    As  a  rule,  ovarian  tumours  discovered  during  preg- 
nancy should  be  at  once  removed  ;  ovariotomy  in  pregnant 
women  is  no  more  serious  than  in  the  non-pregnant,  but 
abortion  follows  in  about  20  per  cent,  of  cases. 

Tumours  of  the  Gravid  Uterus. — I.  Fibroids  and  Preg- 
nancy.— Conception  does  not  readily  occur  in  a  uterus  which 
is  the  seat  of  a  fibroid  tumour  when  that  tumour  is  sub- 
mucous or  interstitial  in  position,  whether  it  is  small  or  large. 
Subperitoneal  fibroids,  however,  are  probably  no  hindrance  to 
conception,  whatever  their  size  may  be.  And  although  the 
first-named  varieties  are  a  hindrance  to  conception  they  by  no 
means  absolutely  prevent  it,  so  that  the  association  of  fibroids 
with  pregnancy  is  not  uncommonly  met  with. 
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The  Diagnosis  of  Pregnancy  in  a  uterus  enlarged  and 
distorted  by  the  presence  of  one  or  more  fibroid  tumours 
may  present  great  difficulties.  The  degree  of  difficulty  will 
depend  in  the  main  upon  the  position  of  the  uterine  cavity 
and  its  relation  to  the  tumour  or  tumours.  Sometimes  the 
cavity  is  anterior  and  accessible  to  abdominal  palpation,  when 
diagnosis  will  be  comparatively  easy  ;  but  it  may  lie  behind  the 
tumour  which  intervenes  between  it  and  the  abdominal  wall ; 
or,  as  in  fig.  68,  it  may  be  placed  between  two  tumours,  when 


j^Q_  (5s_ — Pregnancy  with  Multiple  Fibroid  Tumours  of  the  Uterus. 

(Bland-Sutton.) 

diagnosis  will  be  very  difficult.  Until  the  presence  of  the 
foetus  can  be  directly  detected  by  palpation  or  by  auscultation 
of  the  heart,  the  diagnosis  of  pregnancy  can  only  be  presump- 
tive. During  the  first  five  months  the  greatest  importance 
-^/'•■must  be  attached  to  amenorrhoea  ;  sudden  cessation  of  the 
menses  in  a  patient  with  a  fibroid  tumour  almost  invariably 
implies  pregnancy,  unless  the  age  of  the  menopause  has  been 
reached.  But  sometimes  irregular  hfemorrhage  takes  the 
place  of  amenorrhoea,  and  this  change  is  not  so  important, 
as  it  frequently  occurs  in  connection  with  fibroids  from  other 
causes.    Signs  of  activity  in  the  breasts  carry,  perhaps,  less 
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than  their  usual  importance  in  these  cases,  because  secre- 
tion is  sometimes  found  in  the  breasts  of  nulliparous,  non- 
pregnant women  who  are  the  subjects  of  uterine  fibroids. 
Pregnancy  causes  rapid  enlargement,  with  softening  of  the 
uterus  and,  to  a  less  extent,  of  the  tumours  which  it  contains. 
Owing  to  the  distortion  caused  by  the  new-growths,  the  altera- 
tions in  shape  characteristic  of  the  early  months  of  pregnancy 
cannot  be  made  out,  while  softening  of  the  cervix  is  usually  ^ 
late  in  appearing.  A  uterine  souffle  can  often  be  heard  over 
some  part  of  a  non-gravid  fibroid  uterus,  so  that  the  presence 
of  this  sign  also  is  unimportant.  It  will  thus  be  readily  seen 
that  diagnosis  must  be  difficult  at  this  stage  of  pregnancy  ; 
repeated  examinations  will  be  required,  and  even  then  it  may 
be  necessary  to  postpone  diagnosis  until  the  period  at  which 
the  foetal  heart  can  be  heard. 

During  the  later  months  the  gravid  part  of  the  uterus 
may  be  found  to  occupy  almost  any  position  with  regard  to 
the  tumour ;  usually  it  is  placed  more  or  les3  laterally,  but 
may  be  in  the  upper  or  lower  portions  of  the  mass.  Upon  its 
position  will  depend  the  degree  of  ease  with  which  the  foetal 
heart  or  limbs  can  be  detected. 

Clinical  Course. — Pregnancy  certainly  causes  recognis- 
able softening  of  fibroid  tumours,  but  opinions  differ  as  to 
whether  it  causes  their  rate  of  growth  to  increase,  and  the 
truth  is  not  easy  to  estabHsh.  Upon  the  general  course  of 
pregnancy  and  the  development  of  the  fcetus,  fibroids  exert 
no  unfavourable  influence,  unless  some  complication  should 
arise.  A  fibroid  tumour  impacted  in  the  pelvis  may  cause 
severe  pressure-symptoms  as  the  uterus  develops,  but  these 
effects  are  due  to  the  accident  of  its  position.  Axial  rotation  of 
a  stalked  subperitoneal  fibroid  may  occur,  though  very  rarely, 
durmg  pregnancy;  and  previously  existing  adhesions  may 
become  troublesome  through  being  stretched.  But  in  the' 
majority  of  cases  the  course  of  pregnancy  is  attended  by  very 
Httle  more  discomfort  than  may  be  met  with  when  there  are 
no  fibroids  present.  There  is,  however,  undoubtedly  a  some- 
what greater  risk  of  pregnancy  ending  prematurely  either  in 
abortion  or  premature  labour.  The  effect  of  fibroids  upon 
labour  will  be  considered  in  a  later  section  (p.  314). 

Management.~VxQgnn.nQy  should  be  allowed  to  continue 
until  term,  unless  (1)  severe  complications  due  to  the  tumour 
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arise,  or  (2)  the  tumour  is  so  situated  as  inevitably  to  cause 
insuperable  obstruction  during  labour.  In  the  former  case 
the  offending  tumour  should,  if  possible,  be  removed  by 
myomectomy  and  the  uterus  allowed  to  remain  ;  this  opera- 
tion is  followed  by  spontaneous  abortion  in  about  50  per  cent, 
of  cases.  In  the  latter  case  there  are  two  possible  alter- 
natives :  (a)  abortion  may  be  at  once  induced ;  (b)  the 
pregnancy  may  be  allowed  to  continue  until  term,  and  the 
child  then  delivered  by  Cassarean  section,  the  uterus  being 
at  the  same  time  removed.  The  induction  of  abortion  can- 
not be  recommended;  the  position  of  the  fibroid  tumour 
necessarily  renders  dilatation  of  the  cervix  difficult,  and  if 
interference  is  necessitated  to  evacuate  the  uterus,  serious 
mechanical  obstacles  may  have  to  be  overcome.  Gsesarean 
hysterectomy  (see  p.  524)  at  or  near  term  is  no  more  serious 
than  hysterectomy  at  an  earlier  period  when  the  foetus  is  non- 
viable, and  is  therefore  on  the  whole  the  best  method  of 
dealing  with  such  cases. 

II,  Malignant  Uterine  Disease  and  Pregnancy.— Preg- 
nancy is  unknown  in  connection  with  carcinoma  of  the  body 
of  the  uterus  ;  it  may,  however,  be  found  in  association  with 
sarcoma,  and  there  is  reason  to  believe  that  in  some  cases  of 
chorionepithelioma  (deciduoma  malignum)  this  growth  has 
commenced  during  pregnancy.  Cancer  of  the  cervix  and 
pregnancy  are  not  infrequently  associated  (fig.  71),  and  the 
diagnosis  does  not  present  the  same  difficulties  as  in  the  case 
of  uterine  fibroids  and  pregnancy ;  for,  the  body  of  the  uterus 
being  unaffected  by  the  disease,  the  characteristic  changes  in 
it  can  be  recognised  at  any  period  of  pregnancy.  Amenorrhoea 
may  be  obscured  by  irregular  hsemorrhage  from  the  growth, 
and  of  course  the  condition  of  the  cervix  prohibits  the 
characteristic  softening  of  pregnancy  from  taking  place. 

Management. — When  the  cervical  carcinoma  is  in  the 
operable  stage  the  presence  of  pregnancy  should  be  ignored, 
and  the  whole  uterus  removed  with  the  disease.  The  method 
of  operating  will  depend  upon  the  size  of  the  uterus— i.e.  the 
stage  of  pregnancy  ;  if  the  child  is  viable  (after  twenty-eighth 
week)  it  can  be  first  delivered  by  Cesarean  section  ;  if  non-viable 
(earlier  than  twenty-eighth  week)  the  uterus  can  be  removed  by 
vaginal  hysterectomy,  the  organ  being  opened  and  its  contents 
evacuated  during  the  operation.  When  the  disease  is  inoperable 
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abortion  may  be  induced  in  the  early  months  ;  but  after  the 
mid-term  of  pregnancy  in  such  cases  it  is  probably  better  to 
wait,  and  then  deliver  the  child  by  Caesarean  section  at  term. 


Abortion :  Miscarriage 

Abortion  is  the  expulsion  of  the  ovum  from  the  uterus 
at  a  period  before  the  fcetus  has  become  viable  ;  the  term 
viable  signifying  that  the  foetus  is  capable  of  maintaining  its 
existence  when  born.  Until  the  middle  of  the  seventh  calendar 
month  (twenty-eighth  week)  the  foetus  is  non-viable,  therefore 
pregnancy  terminating  before  this  date  is  said  to  terminate 
by  abortion.  The  term  miscarriage  is  best  employed  as  a 
synonym  of  abortion  ;  sometimes,  however,  the  latter  is  used 
only  during  the  first  two  to  two  and  a-half  months,  when 
the  ovum  possesses  no  properly  developed  placenta,  while  the 
former  is  applied  to  all  stages  of  the  non-viable  period  later 
than  this.  Such  a  distinction  is  confusing  and  has  nothing 
to  commend  it,  because  the  process  is  scarcely  affected  by  the 
presence  or  absence  of  the  placenta.  Abortion  is  a  miniature 
labour  consisting  of  a  stage  of  dilatation,  a  stage  of  expulsion, 
and  a  stage  of  retraction.  It  may  occur  spontaneously  or 
be  intentionally  induced;  the  former  alone  will  be  con- 
sidered here,  the  latter  being  dealt  with  among  the  Obstetric 
Operations. 

Causation. — The  causes  of  abortion  are  very  numerous  ; 
they  will  be  best  considered  in  three  groups  :  (1)  patho- 
logical conditions  of  the  mother  and  of  the  ovum  (including 
the  foetus)  ;  (2)  traumatic  causes  ;  (3)  general  or  stjstemic 
causes. 

(1)  The  pathological  conditions,  maternal  and  fcetal, 
which  may  cause  abortion  have  been  already  tabulated 
(see  p.  74)  and  the  more  important  ones  fully  considered  as 
disorders  of,  or  associated  with,  pregnancy,  and  need  not  be 
again  set  out.  Of  these  conditions,  some  are  very  apt  to 
cause  abortion,  others  rarely  cause  it ;  and  from  what  has 
been  said  of  each,  no  difficulty  will  be  experienced  in  distin- 
guishing between  those  which  are  important  in  this  respect 
and  those  which  are  not. 

(2)  Of  the  traumatic  causes  the  most  important  is  injimj 
to  the  uterus  or  the  uterine  contents.    This  may  occur  in 
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a  variety  of  ways,  as"  from  direct  violence,  such  as  blows  or 
kicks  on  the  abdomen,  or  from  severe  falls  or  other  accidents. 
Sometimes  the  uterus  is  actually  ruptured  by  a  blow  on  the 
abdomen  ;  both  blows  and  falls,  however,  usually  operate,  not 
by  injuring  the  uterus,  but  by  causing  detachment  of  some 
part  of  the  ovum  from  the  uterine  wall.  The  inadvertent 
passmg  of  the  sound  or  other  instrument  into  the  gravid 
uterus,  leading  to  rupture  or  detachment  of  the  ovum,  may 
induce  abortion ;  but  sometimes  the  ovum  escapes  injury, 
and  then  no  harm  results  from  this  accident  if  the  instru- 
mentation was  aseptic.  Operations  upon  the  gravid  uterus 
or  the  uterine  appendages  are  frequently,  though  by  no  means 
invariably,  followed  by  abortion,  which  in  this  case  probably 
results  from  disturbance  of  the  uterine  or  pelvic  circulation. 
These  causes  of  abortion  rarely  produce  that  effect  imme- 
diately, an  interval  of  several  days,  or  even  a  week  or  two, 
elapsing  before  abortion  sets  in. 

Next  in  importance  to  direct  or  mdirect  injury  must  be 
placed  a  group  of  conditions  which  cause  abortion  by  exciting 
the  uterine  centre  situated  in  the  lumbar  enlargement  of 
the  spinal  cord  (see  p.  193),  the  stimulus  being  conveyed 
through  the  central  nervous  system.  Extreme  degrees  of 
grieJ^  or  fright,  as  from  sudden  bereavement  or  personal 
danger,  may  cause  abortion,  especially  in  women  of  nervous 
temperament ;  and  it  is  clear  that  such  conditions  can  only 
operate  in  the  manner  just  indicated.  Over-fatigue,  especially 
trom  dancing  and  riding,  probably  acts  in  the  same  way. 
Operations  upon  distant  parts  performed  during  pregnancy 
also  sometimes  induce  abortion,  which  must  clearly  be  pro- 
duced through  the  central  nervous  system.  These  conditions, 
all  of  which  involve  '  shock '  to  important  nerve-centres,  may 
be  justly  classed  as  traumatic. 

Many  drugs  have  from  time  to  time  been  employed  for  the 
illicit  production  of  abortion  (abortifacients),  but  no  scientific 
study  of  their  mode  of  action  has  ever  been  made.  The 
greater  number  of  them  are  irritant  poisons. 

(3)  The  general  or  systemic  causes  consist  of  a  number 
of  conditions,  the  action  of  which  in  causing  abortion  is 
imperfectly  understood.  Thus  consanguinity  of  the  parents, 
high  altitude,  and  hot  climate  are  all  believed  to  cause  it. 
Unhealthy  occupations  pursued  by  the  mother  alone  or  by 
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both  parents,  such  as  working  with  lead,  mercury,  or  glass, 
undoubtedly  also  cause  abortion.  Habitual  over-mdulgence 
in  alcohol  and  excessive  sexual  intercourse  are  said  to  favour 
its  occurrence.  A  paternal  syphilitic  taint  is  one  of  the  most 
frequent  systemic  causes  of  abortion  ;  usually  no  definite  sign 
of  disease  is  found  in  the  ovum  in  such  cases. 

It  must  be  added  that  the  cause  of  abortion  in  a  particular 
case  is  often  very  difficult  to  trace ;  and  in  exceptional  cases 
an  apparently  healthy 
patient  may  have  a 
series  of  abortions  for 
which  no  adequate  ex- 
planation can  be  dis- 
covered. 

Frequency. — It  will 
be  clear  from  this 
enumeration  of  the  con- 
ditions which  cause  it 
that  abortion  is  not  an 
uncommon  event.  From 
some  recent  statistics 
presented  by  Professor 
Malins  to  the  Obste- 
trical Society  of  London 
it  appears  that  in  this 
country  about  16  per 
cent,  of  pregnancies  ter- 
minate by  abortion — i.e. 
one  abortion  occurs  to 
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Closed  cervical 
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Fig.  69. — Aboetioit  :  Stage  I,    Ovttm  pab- 

TIALLY  DETACHED,  CeRVIS  CLOSED.  (EdGAE.) 


every  five  births  of  viable  children  ;  and  further  it  appears  that 
abortion  is  nearly  twice  as  frequent  among  the  classes  from 
which  hospital  patients  are  drawn  as  among  the  well-to-do. 
Presented  in  another  way,  it  may  be  said  that  from  30  per 
cent,  to  40  per  cent,  of  all  fertile  women  pass  through  one  or 
more  abortions  during  the  period  of  child-bearing.  Far  more 
abortions  occur  in  the  third  month  of  pregnancy  than  in  any 
other.  Women  who  are  the  subjects  of  syphilis  or  Bright's 
disease  often  sustain  a  succession  of  abortions  without  carry- 
ing any  pregnancy  to  term. 

Clinical  Features. — The  symptoms  which  accompany  the 
process  of  abortion  are  hcemorrhage  and  pain.  Haemorrhage 
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18  almost  invariably  the  initial  symptom,  and  is  caused  by 
separation  of  the  ovum  or  of  some  part  of  the  decidua  from 
the  u  erme  ^;all  (fig.  169).    The  bleeding  is  usually  slight  at 
m-st,  but  as  the  abortion  proceeds  it  may  become  profuse,  and 
dangerous  or  even  fatal  in  its  severity.    Clots  form  in  the 
vagina  and  more  rarely  in  the  uterus  itself,  when  bleeding  is 
tree.    A  very  young  ovum  with  its  membrane^  may  be  dis- 
charged piecemeal 
along  with  these  clots 
and   thus  be  over- 
looked.     Pam  is 
usually  intermittent, 
and  is  due  to  uterine 
contractions  resem- 
bling those  of  labour. 
Sometimes  it  is  con- 
tinuous ;    at  other 
times  the  whole  pro- 
cess may  be  attended 
with  very  little  pain. 
After  the  complete 
discharge     of  the 
ovum  both  the  pain 
and  the  hjemorrhage 
cease. 

On  vaginal  ex- 
amination, dilata- 
tion of  the  internal 
OS  can  usually  be  re- 
cognised soon  after 
the  onset  of  these 

symptoms.  The  student  must  recollect  that  in  a  multipara  the 
external  os  is  often  patulous  under  ordinary  conditions,  allow- 
ing of  the  introduction  of  the  finger-tip  into  the  cervical  canal ; 
but  the  internal  os  ia  never  opened  early  in  pregnancy  except 
by  active  contractions.  In  the  dilating  cervical  canal  the  finger 
will  often  feel  a  soft,  somewhat  bulging  swelling,  which  may 
be  a  clot  of  blood,  or  the  lower  pole  of  the  ovum  detached 
from  the  uterine  wall  and  lying  free  in  the  lower  part  of  the 
uterine  cavity  and  cervix  (fig.  70).  Sometimes  dilatation  of 
the  cervix  proceeds  irregularly,  the  external  os  opening  last 
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Fig.  70. — Abortion  :  Stage  II.    Ovum  almost 

COMrLETELY     DETACHED,     CeEVIX  DILATED, 

Lower  Pole  of  Ovum  protruding.  (Edgar.) 
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after  the  internal  os  has  been  already  fully  dilated  ;  this 
offers  some  difficulties  in  diagnosis,  for  the  condition  of  the 
cervix  within  the  external  os  cannot  well  be  recognised. 

When  the  cervical  canal  is  sufficiently  dilated,  the  ovum 
is  expelled  through  it  by  the  uterine  contractions,  either  entire 
or  in  pieces  ;  an  early  ovum  discharged  in  pieces  may  escape 
notice  unk-'S  all  the  blood  and  blood-clot  passed  by  the 
patient  is  carefully  examined.  When  the  whole  ovum,  in- 
cluding the  decidua,  has  been  expelled,  the  pain  ceases  and 
the  haemorrhage  abates ;  for  several  days,  however,  a  haemor- 
rhagic  discharge  occurs,  similar  to  the  lochial .discharge  of 
the  puerperium,  and  the  uterus  itself  undergoes  a  process 
of  involution  similar  to  puerperal  involution,  and  occupying 
about  the  same  time  for  its  completion.  If  a  portion  of  the 
ovum  or  decidua  remains  unexpelled  from  the  uterus,  the 
htemorrhage  will  continue  until  it  has  been  got  rid  of. 

A  number  of  terms  are  in  common  use  in  this  country 
which  are  intended  to  describe  certain  clinical  varieties  or 
phases  of  the  process  of  abortion  ;  thus  we  speak  of  threatened 
abortion,  inevitable  abortion,  incomplete  abortion,  and  missed 
abortion. 

Threatened  Abortion. — Sometimes  pain  and  haemorrhage 
occur  during  early  pregnancy  without  leading  to  dilatation 
of  the  cervix.  Caution  must  be  exercised  in  attributing  these 
symptoms  in  all  cases  to  abortion,  for  they  may  result  from 
a  number  of  other  causes  — e.^.  the  bleeding  may  not  come 
from  the  body  of  the  uterus  at  all,  but  from  some  concurrent 
disease  of  the  cervix,  such  as  a  polypus  or  a  malignant  growth. 
And  when  the  bleeding  can  be  clearly  traced  to  the  uterine 
cavity,  abortion  by  no  means  always  ensues :  it  is  certain 
that  a  good  deal  of  haemorrhage  may  occur  in  early  pregnancy 
without  causing  detachment  of  the  ovum.  For  example, 
haemorrhage  may  occur  from  the  undetached  decidua  in 
decidual  endometritis,  or  in  connection  with  cardiac  or  hepatic 
disease  of  the  mother.  It  is  even  possible  that  slight  de- 
tachment of  some  part  of  the  ovum  or  the  decidua  itself  may 
be  repaired  and  the  gestation  allowed  to  continue.  In  fig.  71 
it  is  seen  that  considerable  hemorrhage  has  occurred  into 
the  decidual  space  without  separation  of  the  ovum,  which  is 
intact,  though  somewhat  compressed.  Clinically,  the  bleed- 
mg  in  this  case  was  attributed  to  the  coincident  malignant 
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disease  of  the  cervix.  Whatever  may  be  the  explanation,  it 
IS  certain  from  clinical  experience  that  one  or  more  smart 


Decidua  capoulario 


Decidua 
vera 


riacenta 


Hsemjorrhage 
into  decidual 
space 


intemiim 


Os  externum 


CarcinotnatoiiS  growth 
in  cervix  — ' 


Fio.  71. — Gbavid  Uterus  (Foueth  Month),  showing  extensive  Decidual 

H^MOERHAGB  WITHOUT   DETACHMENT   OF   THE   OvUM.     (ChAEENQ  CbOSS 

Hospital  Museum.) 

The  uterus  was  icmoveJ  for  carcinoma  of  the  cervix. 

haemorrhages  in  early  pregnancy,  or  slight  bleeding  continued 
for  several  weeks,  is  not  incompatible  with  the  completion  of 
gestation  and  the  birth  of  a  healthy  child.  Pain  and  hajmor- 


ABOETION 


153 


rhage  must  therefore  never  be  regarded  as  certain  indications 
of  abortion  unless  they  are  accompanied  by  dilatation  of  the 
internal  os,  or  the  expulsion  of  some  part  of  the  ovum  (foetal 
or  maternal) ;  when  unaccompanied  by  these  changes  it  is 
convenient  to  refer  to  the  condition  as  threatened  abortion. 
By  suitable  treatment  the  process  can  often  be  arrested  here 
and  the  danger  averted.  It  is  not  uncommon,  however,  for 
symptoms  of  threatened  abortion  to  subside,  and  after  an 
interval  to  recur  with  greater  severity.  The  condition  must, 
however,  always  be  regarded  seriously,  for  alarming  and 
even  fatal  hasmorrhage  may  occur  from  separation  of  an 
early  ovum  without  any  attempt  being  made  by  the  uterus 
to  evacuate  its  contents  spontaneously.  Such  cases,  being 
unattended  by  dilatation  of  the  cervix,  are  technically  cases  of 
threatened  abortion. 

Inevitable  Abortion. — When  the  pains  are  regular  and 
intermittent,  when  the  internal  os  commences  to  open,  when 
the  ovum  has  been  detached  and  can  be  felt  in  the  cei'vix, 
or  when  some  portion  of  the  decidua  has  been  expelled,  the 
process  of  abortion  cannot  be  arrested,  and  is  therefore  said 
to  be  inevitable.  The  distinction  between  threatened  and 
inevitable  abortion  is  an  important  practical  point,  for  the  two 
phases  must  be  differently  treated. 

Incomplete  Abortion. — This  name  implies  that  some 
portion  of  the  placenta  or  of  the  decidua  has  been  retained 
in  the  uterus ;  the  condition  is  also  often  termed  '  retention 
of  products  of  conception.'  Continuance  of  bleeding,  with 
absence  of  the  expected  involution  of  the  uterus,  are  the  chief 
symptoms  ;  to  these  may  be  added  those  of  septic  infection,  if 
the  cavity  of  the  uterus  has  not  been  kept  sterile. 

Missed  Abortion. — This  term  has  already  been  explained 
when  describing  the  fleshy  or  carneous  mole  (p.  106).  Sym- 
ptoms of  threatened  abortion  occur,  which  subside,  and  after 
a  variable  period  a  mole  is  expelled. 

Anatomy  of  Abortion. — The  condition  of  the  ovum  when 
expelled  depends  partly  upon  its  period  of  gestation,  and 
partly  upon  the  changes  which  it  has  previously  undergone. 
The  great  majority  of  aborted  ova  show  no  recognisable  ^ 
morbid  change  ;  they  were  apparently  healthy  up  to  the 
time  of  their  expulsion.  Others  show  various  stages  of 
the  blood-mole  previously  described,  or  of  the  hydatidiform 
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mole,  these,  of  course,  being  ova'  of  the  first  three  months 
of  gestation.  Older  ova  which  possess  a  definite  placenta, 
when  retained  for  some  weeks  after  the  death  of  the  foetus, 
show  well-defined  post-mortem  changes,  including  those 
already  described  as  placental  infarcts. 

Ova  apparently  healthy  may  be  expelled  entire — with  or 
without  the  maternal  coverings  — or  piecemeal.  During  the 
first  and  second  months  the  ovum,  when  thrown  off,  may  carry 
with  it  all  the  decidual  coverings,  the  whole  contents  of  the 
uterus  being  thus  evacuated  en  bloc.  More  frequently  the 
decidua  capsularis  is  ruptured,  and  the  ovum  (chorion,  amnion, 
and  fcetus)  escapes  and  is  expelled  entire  through  the  cervix 
(figs.  72  and  73).  The  attachments  of  the  chorion  to  the 
decidua  are  so  delicate  at  this  period  that  the  force  of  the 
uterine  contractions  alone  severs  them  completely.  After  the 
second  month  the  chorion  as  well  as  the  decidua  is  usually 
ruptured  (fig.  74)  ;  the  amnion,  being  more  elastic,  usually 
resists,  but  it  also  may  be  ruptured,  and  then  the  foetus 
escapes  and  may  be  lost  in  the  discharged  blood.  Often  the 
chorion  and  decidua  are  so  firmly  attached  to  one  another  and 
to  the  uterus  that  a  portion  of  chorion  "remains,  making  the 
abortion  incomplete ;  this  is  more  apt  to  occur  with  the 
placental  chorion  than  with  the  chorion  laeve. 

The  period  of  gestation  to  which  the  ovum  belongs  may 

be  estimated  from  the  size  and  characters  of  the  foetus,  or 

from  the  size  of  the  chorionic  sac  when  entire.    The  size  and 

characters  of  the  foetus  at  different  periods  of  development  have 

been  stated  on  page  34  ;  they  form  the  best  guide  to  the  period 

of  development  of  the  ovum.    When  the  foetus  has  been  lost 

other  criteria  must  be  relied  upon.  The  size  of  the  unruptured 

chorionic  sac  is  the  next  best  guide  ;  during  the  first  three 

months  it  is  as  follows  : 

1st  week  (Peters's  ovum)      .    about  i  x  i  of  an  inch  (2-5  x  1-2  mm.) 
2nd    „    (Graf  Spee's  ovum)  i  x  1  »      (6x5  mm.) 

4th    „  1 X I  (2-5  X  2  cm.) 

8th              .       .       .       .        „     2  X  If  inches      (5     x  4  cm.) 
12th    !!   4§x4i     „          (lUx  ILJcm.) 

Up  to  the  eighth  or  ninth  week  the  whole  chorion  is  covered 
with  villi  (fig.  15)  ;  then  those  of  the  chorion  lasve  atrophy, 
and  by  the  end  of  the  third  month  the  discoidal  placenta  has 
been  definitely  outlined.    It  seldom  happens  that  a  foetus  of 


The  ovum,  covered  with  villi,  has  escaped  from  its  decidual  coverings 
and  is  attached  to  a  piece  of  blood-clot. 
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Fig.  73. — Six  Weeks'  Abortion.    (Chaeing  Cross  Hospitai.  Museum.) 

The  ovum  has  escaped  from  the  deoidua  capsularis,  but  retains  a  small  decidual  attachment. 
The  chorion  is  ruptured,  the  amnion  is  entire. 

[To  face  p.  164. 
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the  size  of  three  months'  development  escapes  recognition  in 
a  miscarriage. 

Differential  Diagnosis. — Two  other  conditions  resemble 
abortion,  inasmuch  as  they  are  characterised  by  the  expulsion 
of  a  body  from  the  uterus  with  hnsmorrhage  and  pain  ;  they 
are  (1)  tiiJ)al  gestation  and  (2)  an  intra-uterine  pohjpus. 

(1)  The  former  has  already  been  referred  to  (p.  134).  It 
has  been  pointed  out  that  the  structure  of  the  decidual  mem- 
brane is  identical  in  both  uterine  and  extra-uterine  pregnancy, 
and  therefore  uterine  abortion  cannot  be  diagnosed  unless 
structures  recognisable  as  chorionic  or  foetal  have  been  expelled 
from  the  uterus.  (2)  An  intra-uterine  polypus  sometimes  pro- 
trudes through  the  cervix,  either  with  or  without  complete 
detachment.  Haemorrhage,  pain,  enlargement  of  the  uterus, 
dilatation  of  the  internal  os,  and  the  presence  of  a  soft  bulging 
swelling  in  the  cervical  canal  may  appear  to  justify  a  diagnosis 
of  inevitable  abortion.  But  further  inquiry  and  examination 
will  serve  to  distinguish  the  two,  for  with  a  polypus  there 
will  be  a  history  of  haemorrhage,  not  amenorrhoea,  and  the 
customary  signs  and  symptoms  of  pregnancy  will  be  absent. 


Treatment 

Pro;j7i?/Zaa;'is.— Prophylactic  treatment  is  naturally  of 
great  importance.  Many  of  the  conditions  described  as 
systemic  causes  of  abortion  are  capable  of  being  cured  by 
appropriate  treatment,  thus  removing  the  cause  of  previous 
abortions.  Syphilis  is  perhaps  the  most  important  of  these, 
and  the  necessity  of  treating  both  parents  in  such  cases  has 
been  already  mentioned.  Careful  management  of  pregnancy 
in  the  early  months  may  obviate  certain  of  the  traumatic 
causes ;  and  it  is  a  popular  belief,  which  is  supported  to  some 
extent  by  clinical  experience,  that  the  menstrual  epochs  are 
times  of  greater  danger,  when  unusual  precautions  are  re- 
quired. In  cases  of  decidual  endometritis  and  of  repeated 
abortion  for  which  no  systemic  or  local  cause  can  be  found, 
curettage  of  the  uterus  is  useful.  If  the  least  suspicion  of 
syphilitic  taint  exists  in  such  cases,  specific  treatment  should 
of  course  be  fully  carried  out. 

In  threatened  abortion  the  object  of  treatment  is  to  arrest 
the  process  ;  in  inevitable  abortion  the  object  is  to  asssit  it. 
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Threatened  abortion  is  accordingly  treated  by  confining 
the  patient  strictly  to  bed,  by  avoiding  as  far  as  possible  all 
forms  of  exertion  and  excitement,  and  by  the  administration 
of  sedatives.  No  local  treatment  should  be  adopted.  After 
the  first  examination,  from  which  it  has  been  recognised  that 
the  abortion  is  not  inevitable,  no  further  vaginal  examination 
should  be  made  unless  the  case  proceeds  unfavourably.  The 
diet  should  be  kept  low  and  no  alcohol  given  ;  the  bowels  not 
allowed  to  become  confined.  Various  sedative  drugs  may 
be  administered,  some  of  which  are  general,  others  special 
in  their  action.  The  usefulness  of  opium  in  -all  forms  of 
hgemorrhage  must  not  be  overlooked,  and  small  repeated 
doses  in  the  form  of  laudanum  or  opium  pill  may  be 
administered  with  great  advantage.  Bromide  of  potassium 
and  chloral  hydrate  are  especially  useful  in  patients  of 
excitable  temperament.  Certain  drugs  are  believed  to  exert 
a  specific  sedative  effect  upon  the  uterus ;  among  them 
may  be  mentioned  viburnum,  cannabis  indica,  and  ergot  in 
small  doses.  Viburnum  may  be  given  in  the  form  of  extract 
(2-3  gr.)  or  liquid  extract  (3ss.  to  5j.  in  hot  water  every  two 
to  three  hours).  Cannabis  indica  is  best  given  in  the  form  of 
pills  {\  to  1  gr.  of  extract).  Ergot  in  small  doses  (10-15ni 
of  ext.  ergotse  liq.)  checks  haemorrhage  without  exerting  that 
excitant  action  upon  the  uterine  muscle  which  it  manifests 
when  given  in  large  doses  to  parturient  women  (see  p.  323). 

A  case  of  threatened  abortion  may  at  any  time  become 
inevitable,  requiring  a  prompt  change  of  treatment.  In  any 
case  where  the  amount  of  bleeding  is  sufl&ciently  profuse 
seriously  to  affect  the  patient's  condition,  the  treatment  of 
inevitable  abortion  must  be  adopted,  even  if  there  is  no 
dilatation  of  the  cervix. 

Inevitable  Abortion.— In  many  cases  this  process  will 
proceed  naturally,  and  terminate  without  any  interference  on 
the  part  of  the  medical  practitioner,  and  with  a  perfectly 
favourable  result.  Under  such  circumstances  nothing  is  re- 
quired beyond  the  administration  of  ergot  in  full  doses  (5j.  of 
liquid  extract  or  3  gr.  of  ergotine  every  four  hours),  which  is 
useful  in  stimulating  the  uterus,  preventing  retention  of  frag- 
ments of  the  decidua  or  ovum,  and  ensuring  proper  retraction 
afterwards.  It  must  be  understood  that  the  management  of  an 
abortion  calls  for  the  greatest  possible  care  in  the  prevention 
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of  infection,  and  the  antiseptic  routine  to  be  described  later  on 
for  the  management  of  normal  labour  (see  p.  217)  must  be 
applied  just  as  thoroughly  and  conscientiously  to  a  case  ^of 
abortion.  The  results  of  infection  may  be  quite  as  serious  or 
even  as  disastrous  as  those  of  ordinary  puerperal  infection. 

Interference  in  an  inevitable  abortion  may  become  neces^ 
sary  from  excessive  htemorrhage,  from  rise  of  temperature,  or 
from  inability  of  the  uterus  to  expel  its  contents.  Hemorrhage 
may  become  profuse  or  even  dangerous  at  any  stage  of  the 
process  ;  it  is  of  course  due  in  the  early  stages  to  the  separa- 
tion of  the  ovum  from  the  uterine  wall  and  the  consequent 
rupture  of  maternal  vessels.  The  haemorrhage  abates  to  some 
extent  when  the  ovum  has  been  completely  separated,  even 
when  it  is  not  yet  expelled  from  the  uterine  cavity  ;  but  while 


Fig.  76. — Sims's  Speculum. 


any  portion  remains  undetached  it  will  continue.  JRise  oj 
temperahtre  during  a  miscarriage  necessarily  arou,ses  sus- 
picion of  infection,  and  is  always  to  be  regarded  as  an  indication 
for  terminating  the  process  without  delay.  Finally,  from 
sloto  dilatation  of  the  cervix,  from  morbid  adhesion  of  some 
part  of  the  ovum,  or  from  loeak  contractions  the  abortion 
may  be  so  much  delayed  as  to  require  interference. 

The  method  of  interference  to  be  adopted  mainly  depends 
iipon  the  condition  of  the  cervix.  If  not  dilated  sufficiently  to 
admit  the  finger,  the  best  treatment  is  to.  plug  the  cervix  and 
vagina ;  if,  however,  the  finger  can  be  introduced,  the  uterus 
should  be  at  once  completely  evacuated. 

Vaginal  Plugging  {Tamponade). — The  object  of  this 
mode  of  treatment  is  temporarily  to  arrest  the  bleeding,  while 
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allowing  time  for  dilatation  of  the  cervix  to  be  completed. 
Plugging  should  be  performed  in  the  following  manner. 

An  antiseptic  vaginal  douche  (lyeol  sss.  to  Oj.)  should  first 
be  given,  and  the  whole  proceeding  then  carried  through  with 
careful  antiseptic  precautions.    The  patient  should  lie  upon 
her  left  side  in  the  Sims's  position,  or  upon  her  back,  the 
buttocks  being  drawn  over  the  edge  of  the  bed  ;  a  duck- 
bill (Sims's)  speculum  should  then  be  passed  and  used  to  pull 
back  the  perineum  and  open  the  vulval  aperture.    With  a 
pair  of  volsella  forceps  (fig.  76)  the  anterior  lip  of  the  cervix  is 
then  seized  and  held  steady,  while  with  a  long  probe  a  narrow 
strip  of  iodoform  gauze  is  pushed  through  the  cervical  canal  into 
the  uterus,  until  the  cervix  is  tightly  filled  with  it.    Then  the 
vaginal  f  ornices  should  be  packed  tightly  with  a  second  broader 
strip,  a  considerable  length  being  required,  and  finally  the 


Fig.  76. — Volsella  Foeceps. 


lower  part  of  the  vaginal  canal  loosely  filled.  If  the  vagina 
is  tightly  packed  down  to  the  vulva,  considerable  pain  will 
result,  and  the  patient  will  probably  be  unable  to  evacuate 
her  bladder.  Strips  of  linen,  first  boiled  for  ten  minutes  and 
then  soaked  in  an  antiseptic  solution,  may  be  employed  if 
iodoform  gauze  is  not  at  hand.  The  only  difficult  part  of  the 
procedure  is  the  passage  of  the  gauze  into  the  cervix,  and  this 
may  be  omitted  if  the  necessary  appliances  are  not  at  hand 
or  if  dilatation  has  not  begun ;  the  vaginal  fornices  can  be 
readily  packed  with  the  aid  of  a  speculum  and  a  probe,  or  of 
a  probe  alone. 

The  vaginal  plug  acts  mainly  as  a  foreign  body  reflexly 
exciting  the  uterine  muscle  to  more  powerful  contractions; 
these  contractions  complete  the  separation  of  the  ovum  and 
dilate  the  cervix.  Ergot  should  be  administered  freely  while 
the  plug  is  in  position,  and  in  six  to  eight  hours  it  should  be 
removed ;  the  ovum  will  often  be  found  lying  in  the  vagina. 
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and  the  uterus  completely  retracted  and  empty.  Or  the  cervix 
may  be  sufficiently  dilated  to  allow  of  immediate  removal  of 
the  ovum  if  it  has  not  already  been  expelled.  Occasionally 
the  plugging  has  to  be  repeated  because  the  cervix  is  not 
sufficiently  dilated,  and  the  same  careful  antiseptic  pre- 
cautions must  then  be  taken  as  at  the  first  plugging. 

Tents  of  laminaria  or  tupelo  may  also  be  used  to  dilate 
the  cervix  in  abortion,  but  plugging  is  preferable  since  it  more 
powerfully  excites  uterine  contractions. 

Evacuation  of  the  Uterus.— \Nhen  the  cervix  is  suffi- 
ciently dilated  to  admit  the  index  finger,  the  uterus  may 
safely  be  cleared  out  without  delay.  Sometimes,  when  the 
condition  of  the  patient  becomes  urgent,  it  is  necessary  to 
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Fig.  77. — Fbnton's  Uterine  Dilatoe. 

evacuate  the  uterus  promptly  whether  the  cervix  is  dilated 
or  not. 

Under  anaesthesia  rapid  dilatation  may  be  performed  by 
means  of  graduated  metal  cervical  dilators  (fig.  77)  until 
the  index  finger  can  be  introduced  easily  into  the  uterus.  The 
uterine  body  should  then  be  gently  pressed  down  with  one 
hand  above  the  pubes,  until  the  finger  in  the  cervix  can  be 
worked  thoroughly  into  the  cavity.  The  ovum  and  the 
decidua  must  next  be  completely  detached  with  the  finger-tip, 
special  attention  being  paid  to  the  uterine  angles.  The  finger 
should  then  be  removed  from  the  uterus,  and  by  compressing 
the  uterine  body  between  the  external  hand  and  two  fingers  in 
the  vagina,  the  whole  contents  may  be  squeezed  out.  If  this 
should  not  succeed,  a  pair  of  blunt  ovum  forceps  (fig.  78)  may 
be  passed  into  the  uterus  and  the  ovum  removed  piecemeal. 
It  is  unnecessary  to  use  a  curette.    The  finger  should  then 
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again  be  passed  to  make  sure  that  the  uterus  is  completely 
emp  y  and  finally  both  the  uterus  and  vagina  should  be 
carefully  douched  with  a  hot  antiseptic  solution,  such  as  lysol 
3J.  to  Oij.  (temperature  115°  ¥.),  and  loosely  plugged  with 
iodoform  gauze.  The  strictest  antiseptic  precautions  are 
called  for  m  performing  this  simple  operation. 

The  after-treatment  of  abortion  is  conducted  upon  the 
same  principles  as  the  normal  puerperium  (p.  399).  Women 
of  the  poorer  classes  often  pay  Httle  or  no  attention  to  a 
miscarriage ;  they  do  not  seek  medical  advice,  nor  do  they 
consider  that  a  subsequent  period  of  rest  is  necessary.  But 


Fig.  78. — Ovum  Forceps. 


many  forms  of  chronic  pelvic  inflammation  arise  from  a 
neglected  miscarriage,  and  it  is  the  medical  man's  duty  to 
enforce  proper  management  and  an  adequate  period — at  least 
ten  days — of  rest  in  bed. 


Death  and  Retention  of  the  Foetus  in  Utero 

When  an  ovum  perishes  in  utero  during  the  first  three  ■ 
or  four  months  of  pregnancy,  the  cause  is  usually  to  be  found 
in  the  changes  described  in  connection  with  fleshy  or 
hydatidiform  moles.  At  a  later  period  it  is  not  infrequent 
for  the  foetus  to  perish  in  utero  from  various  causes  which  do 
not  lead  to  the  production  of  gross  anatomical  changes  in  the 
placenta  or  membranes  (fig.  79).  In  such  cases  the  ovum 
may  be  retained  m  utero  for  many  weeks  before  being 
expelled,  and  it  then  undergoes  a  series  of  well-defined 
changes  which  are  practically  the  same  at  all  periods  of 
pregnancy.  An  ovum  which  has  been  retained  for  some 
weeks  after  the  death  of  the  foetus,  is  often  discharged 
entire ;  partial  or  complete  absorption  of  liquor  amnii  occurs, 
which  greatly  reduces  its  bulk ;  the  membranes  are  thickened. 
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and  discoloured,  while  in  twin  pregnancy  with  one  fcetus 
survivincr  the  dead  one  may  be  compressed  and  distorted  by 
pressure""  The  tissues  undergo  non-putrefactive  necrosis; 
those  first  affected  are  the  extra-placental  structures— viz. 


Fio.  79. — A  Complete  Ovum  of  Three  Months'  Development,  retained 

FOE  SOME  weeks  AFTER  DEATH. 

(Charing  Cross  Hospital  Museum.) 
An  opening  has  been  made  in  the  chorion  to  show  the  foetus  in  the  amniotic  sac. 

the  body  of  the  foetus,  the  umbilical  cord,  the  amnion,  and 
the  chorion  Igeve.  The  placental  tissues  preserve  their 
vitality  much  longer,  because  the  maternal  circulation  is  only 
gradually  cut  off,  and  the  villi  therefore  remain  in  contact 

11 
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with  the  normal  source  of  their  nutrition.  Gradually,  how- 
ever, the  inter-villous  spaccB  become  bloclced  by  thrombosis, 
the  villi  necrose  and  lose  all  traces  of  their  characteristic 
structures,  until  they  become  mere  areas  of  structureless 
debris,  preserving  only  their  original  shape.  Lastly,  extensive 
fatty  and  calcareous  degenerations  occur  in  all  the  tissues. 
The  fluids  of  the  foetal  body  are  gradually  absorbed  until  the 
skeleton  is  plainly  seen  through  the  thin  skin.  In  ova  altered 
in  this  manner  by  post-mortem  changes,  it  is  extremely 
difficult  to  determine  the  primary  lesion  which  caused  the 
death  of  the  foetus. 

The  clinical  diagjiosis  of  death  of  the  foetus  in  utero  can 
only  be  established  by  repeated  examinations.  The  most 
reliable  sign  is  cessation  of  growth  of  the  uterus,  and  at  least 
a  fortnight  is  required  to  determine  this  with  certainty,  the 
normal  rate  of  growth  being  about  half  an  inch  a  week. 
Sometimes  an  actual  diminution  in  size,  from  absorption  of 
the  fluid  portion  of  the  ovum,  can  be  made  out.  The  uterus  is 
usually  lax  and  flaccid,  and  it  is  difficult  to  excite  contractions 
by  manipulating  it.  During  the  last  three  months  absence 
on  repeated  examinations  of  the  heart-sounds  is  important, 
but  no  conclusion  can  be  drawn  from  failure  to  hear  them  on  a 
single  occasion.  Resolution  of  breast-changes  can  sometimes 
be  made  out,  and  is  often  remarked  by  the  patient  herself. 
Cessation  of  foetal  movements,  as  observed  by  the  mother,  must 
not  be  accepted  as  conclusive  evidence  unless  confirmed  by 
other  signs.  Other  symptoms,  such  as  a  feeling  of  weight 
and  cold  in  the  abdomen,  slight  shivering,  and  slight  general 
malaise  may  be  complained  of.  Sometimes  a  brownish  dis- 
charge from  the  uterus  is  observed,  consisting  of  the  liquefied 
debris  of  blood-clot  or  decidual  tissue,  but  it  is  extremely  rare 
for  an  ovum  to  undergo  putrefaction  in  utero,  except  as  the 
result  of  inira-uterine  manipulation. 

The  treatment  is  expectant.  Spontaneous  expulsion  will 
occur  sooner  or  later,  and  there  is  no  reason  for  interference 
except  the  patient's  natural  desire  to  get  her  labour  over.  At 
the  same  time  it  must  be  remembered  that  local  signs  of 
putrefaction  render  necessary  immediate  evacuation  of  the 
uterus. 
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Pakt  III 
NOEMAL  LABOUR 

Labour  is  the  process  by  which  a  foetus  of  viable  age  is 
expelled  from  the  uterus.  Labour  varies  greatly  in  duration, 
in  severity,  and  in  the  amount  of  risk  to  mother  and  child 
which  it  involves.  By  a  normal  labour  is  meant  a  case  in 
which  the  foetus  presents  by  the  vertex,  and  which  terminates 
naturally,  without  artificial  aid  and  without  complications. 
Presentation  is  not  the  only  criterion  of  normal  labour,  for 
even  when  the  presentation  is  normal,  complications  may 
arise  which  carry  the  case  at  once  into  the  category  of 
abnormal  labour.  It  follows  that  abnormal  labour  is  some- 
what difficult  to  define,  but  for  practical  purposes  we  may 
include  under  this  designation  all  cases  in  which  some  other 
part  than  the  vertex  presents,  and  all  vertex  cases  m  which 
complications  of  maternal  or  foetal  origin  arise. 


The  Clinical  Phenomena  of  Normal  Labour 

The  onset  of  normal  labour  occurs  with  approximate 
regularity  at  the  fortieth  week  after  the  commencement  of 
the  last  menstrual  period,  the  average  length  of  gestation, 
reckoned  in  this  way,  being  from  274  to  280  days.  The 
fortieth  week  is  usually  spoken  of  as  '  term.'  It  is  obvious 
that  the  date  of  the  actual  fertilisation  of  the  ovum  may 
not,  and  probably  will  not,  correspond  with  the  beginning 
of  menstruation,  so  that  this  calculation  does  not  give  the 
actual  gestation  period  ;  but  no  other  practicable  method  of 
estimating  it  is  available.  The  date  of  the  expected  confine- 
;  ment  can  best  be  fixed  by  counting  up  274  or  280  days  from 
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the  first  day  of  the  final  menstrual  period,  as  follows  :  Last 
menstruation  January  31  to  February  5. 


February 

March 

April 

May  . 

June  . 

July  . 

August 

September 

October 

November 


28  (if  leap  year,  29) 
31 
30 
31 
30 
31 
31 
30 
31 
7 

280 


Therefore  the  confinement  may  be  expected  to  take  place 
between  November  1  and  7. 

The  signs  by  which  the  onset  of  labour  is  recognised 
must  be  clearly  understood.  They  are  (1)  painful  uterine 
contractions;  (2)  slight  uterme  haemorrhage —the  'show'; 
(3)  commencing  dilatation  of  the  internal  os  ;  (4)  formation 
of  the  '  bag  of  waters.' 

(1)  Painful  Uterine  Contractions  (Labour  Pams). — 
Eeference  has  already  been  made  to  the  fact  that  during  the 
second  half  of  pregnancy  intermittent  contractions,  recog- 
nisable on  palpation,  occur  in  the  wall  of  the  gravid  uterus. 
The  patient  is  unconscious  of  them,  and  they  produce  no 
effect  upon  the  cervix  or  ovum.  At  '  term  '  these  contractions 
change  their  character  and  become  labour  pains ;  usually  the 
transformation  is  gradual,  vague,  transient  abdominal  pain 
being  complained  of  by  the  patient  for  several  days  ;  some- 
times, however,  a  rapid  or  sudden  onset  of  labour  pains  will 
be  met  with.  At  first  they  are  slight,  lasting  for  only  half  a 
minute,  and  separated  by  intervals  of  fifteen  to  thirty  minutes  ; 
they  are  then  felt  chiefly  in  the  abdomen.  More  or  less 
rapidly  they  increase  in  number,  severity,  and  duration.  If 
the  abdomen  is  palpated  during  a  pain,  the  whole  uterus  will 
be  felt  to  harden  and  become  more  clearly  defined  in  outline. 

In  women  expecting  to  be  confined,  colicky  abdominal 
pains,  which  may  sometimes  be  mistaken  by  the  patient  for 
labour  pains,  are  apt  to  occur  from  such  trivial  causes  as 
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dyspepsia  and  constipation.  They  have  received  the  some- 
what inept  name  of  '  false  pains.'  Pain  of  this  description  is 
not  accompanied  by  dilatation  of  the  internal  os,  and  need 
therefore  never  be  mistaken  for  labour ;  it  is  best  treated  by 
an  aperient  or  an  enema. 


¥i<j.  80. — Cervix  oi'  a  Multipaiia  at  Teem,  BEifORE  Commbkoement  of 
Laboub.    Feom  a  Frozen  Section.  (Vabnier.) 

(2)  The  '  Show  '  is  a  discharge  of  slightly  blood-stained 
mucus.  The  mucus  comes  from  the  cervical  mucosa,  which 
secretes  abundantly  during  labour ;  the  slight  haemorrhage 
comes  from  the  lower  uterine  segment,  where  the  commence- 
ment of  dilatation  causes  a  little  separation  of  the  membranes. 
It  is  not  invariably  met  with,  however,  at  the  onset  of  labour. 


166 


NORMAL  LABOUR 


(3)  Dilatation  of  the  Internal  Os.— The  usual  condition 
of  the  cervix  at  term,  before  the  onset  of  labour,  is  shown  in 
fig.  80.  From  this  figure  it  will  be  seen  that  the  cervix  is  not 
shortened  ;  the  canal  is  intact  and  closed  at  both  ends.  In 
a  multipara  the  external  os  is  sometimes  patulous,  admitting 
the  tip  of  the  index  linger,  but  even  then  the  internal  os  will 
usually  be  found  closed  before  labour.  The  alterations  induced 
by  the  onset  of  labour  are  shown  in  fig.  81,  where  it  will  be 
seen  that  the  cervix  is  shortened,  and  the  canal  open  at  both 
ends,  the  internal  os  being  rather  wider  than  the  external. 


Vagina 

Fig.  81. — Cbkvix  op  a  Multipaba  who  died  of  EcLAm'siA  at  the  Beginning 
OF  Labour.    From  a  Frozen  Section.  (Varnier.) 


These  figures  represent  the  actual  conditions  found  in  frozen 
sections  of  women  who  died,  the  former  before  labour,  the 
latter  soon  after  its  commencement ;  they  have  therefore  the 
value  of  precise  anatomical  observations.  It  will  be  noticed 
that  the  dilatation  of  the  internal  os  is  of  necessity  accom- 
panied by  a  corresponding  stretching  of  the  lowest  part  of  the 
lower  uterine  segment. 

(4)  Formation  of  the  '  Bag  of  Waters' — When  the  cervix 
opens,  the  lower  pole  of  the  foetal  membranes  (chorion  and 
amnion),  being  unsupported,  tends  to  bulge  into  the  cervical 
canal.  It  contains  a  little  liquor  amnii  which  has  passed 
below  the  presenting  part,  and  it  has  therefore  received  the 
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name  of  the  '  bag  of  waters.'  When  the  finger  is  passed  into 
the  cervix  during  a  pain,  this  bag  will  be  found  to  be  convex 
in  outline  and  tense  in  consistence  ;  as  the  pain  passes  off  it 
becomes  less  tense  and  less  distinct,  and  may  even  disappear 
altogether  as  the  membranes  come  into  contact  again  with  the 
head. 

Notwithstanding  these  points,  it  is  at  times  somewhat 
difficult  to  decide  from  a  single  examination  whether  a  patient  is 
actually  ui  labour  or  not.  Pains  sufficient  to  open  the  internal 
OS  may  occur,  and  then  cease,  several  days  or  even  two  or 
three  weeks  elapsing  before  the  actual  onset  of  labour.  During 
this  time  the  cervix  remains  partially  dilated.  Again,  the 
patient  may  complain  of  intermittent  pains,  and  uterine  con- 
tractions may  actually  be  felt  on  palpation,  yet  there  may 
be  no  dilatation  of  the  cervix  at  all.  Even  when  no  pains 
have  occurred  the  internal  os  may  occasionally  be  found  to  be 
open  at  term  both  in  a  multipara  and  a  primigravida,  but 
this  condition  is  much  rarer  in  the  latter  than  in  the  former. 
It  follows  that  neither  painful  contractions  alone,  nor  dilata- 
tion of  the  cervix  alone,  suffices  for  recognising  that  labour  is 
actually  in  progress.  But  if  with  intermittent  pains  and 
dilatation  the  bag  of  waters  is  felt  to  grow  tense  during  the 
pain,  and  to  relax  during  the  interval,  the  diagnosis  of  labour 
is  certain. 

The  Stages  of  Labour. — In  this  country  it  is  usual  to 
divide  the  process  of  labour  into  three  stages.  In  most 
instances  these  stages  can  be  clinically  defined  with  approxi- 
mate accuracy,  but  sometimes  cases  occur  in  which  this  is 
impossible. 

First  Stage,  or  Stage  of  Dilatation. — This  stage  is  pre- 
paratory to  the  actual  process  of  birth — i.e.  the  expulsion  of 
the  foetus  from  the  uterus.  It  consists  in  the  dilatation  or 
canalisation  of  the  lower  uterine  segment  and  cervix.  Clini- 
cally its  progress  can  be  judgefl  by  the  changes  taking  place 
in  the  os  externum  and  the  bag  of  waters.  When  in  a 
multipara  the  os  externum  is  patulous  at  the  commencement 
of  labour,  as  the  internal  os  opens  the  cervical  canal  is  rapidly 
taken  up  into  the  expanding  lower  uterine  segment  (fig.  82). 
In  a  primigravida  the  os  externum  sometimes  does  not  dilate 
until  the  upper  part  of  the  cervical  canal  has  become  merged 
m  the  lower  segment  and  the  presenting  part  .-ictually  lies 
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within  it.  The  os  is  then  felt  as  a  small  aperture  with  firm 
edges  upon  the  summit  of  the  convexity  formed  by  the  dis- 
tended cervix.  But  as  a  rule  the  bag  of  waters  bulges  slightly 
through  the  dilating  external  os  in  the  shape  of  an  inverted 
watch-glass  (figs.  81  and  82) ;  the  amount  of  fluid  it  contains 
vanes  considerably,  and  upon  this  its  size  and  shape  depend. 
When,  as  sometimes  happens,  the  membranes  rupture  before 


Fig.  82. — End  of  the  First  Stage  of  Labour.    The  Lower  Uterine 
Segment,  Cervix,  and  UrrER  Part  of  the  Vagina  are  dilated. 
(Modified  from  Ribemont-Dessaignes  and  Lepage.) 

the  onset  of  labour,  no  bag  is  as  a  rule  formed,  although  ex- 
ceptions to  this  may  be  met  with  (see  p.  326).  When  dilatation 
is  complete  the  diameter  of  the  cervix  is  nearly  four  inches, 
the  presenting  part  occupies  the  whole  cervical  canal,  and  the 
edges  of  the  os  externum  can  be  felt  surrounding  it.  At  this 
period  the  bag  of  waters  usually  ruptures  spontaneously,  and 
a  certain  amount  of  liquor  amnii  escapes,  but  the  greater  part 
is  retained  in  the  uterus,  the  presenting  part  filling  the  lower 
uterine  segment  and  thus  acting  as  a  ball-valve.  Sometimes, 
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however,  rupture  of  the  membranes  occurs  prematurely  in  the 
first  stage,  or,  on  the  other  hand,  it  may  be  delayed  until  the 
second  stage  is  considerably  advanced  ;  in  exceptional  cases  it 
may  not  occur  at  all,  the  bag  protruding  at  the  vulva  and 
the  head  being  delivered  enclosed  in  the  membranes.  As  a 
rule,  however,  the  chorion  ruptures  in"  such  cases,  allowing 
the  amnion  to  protrude  through  it,  and  it  is  the  latter  membrane 
alone  which  presents  at  the  vulva. 

The  duration  of  this  stage  is  variable,  being  usually  much 
longer  in  a  primigravida  than  in  a  multipara.  Its  average  may 
be  stated  as  sixteen  hours  in  the  former,  and  eight  hours  in 
the  latter.  The  patient  suffers  throughout  from  intermittent 
pain,  felt  chiefly  in  the  abdomen,  occurring  at  more  or  less 
regular  intervals  of  from  three  to  five  minutes  ;  frequently 
there  is  vomiting  in  this  stage,  but  the  pulse  and  temperature 
remain  normal. 

Second  Stage,  or  Stage  of  Expulsion. — This  stage  begins 
at  the  time  when  dilatation  of  the  cervix  is  complete,  whether 
accompanied  by  rupture  of  the  membranes  or  not ;  it  ends 
with  the  complete  expulsion  of  the  child  from  the  birth- 
canal.  The  presenting  part  now  passes  from  the  cervix  into 
the  vagina,  and  on  examination  the  lips  of  the  os  externum 
can  be  no  longer  felt.  It  will  be  observed  that  during  this 
stage  the  vagina  becomes  gradually  dilated  from  above  down- 
wards (fig.  82)  by  the  passage  through  it  of  the  head  and  body 
of  the  fffitus.  The  condition  of  the  birth-canal  towards  the 
end  of  the  second  stage,  but  before  the  actual  expulsion  of  the 
child,  is  seen  in  fig.  83,  which  shows  that  the  uterus,  cervix, 
and  vagina  have  been  merged  into  a  single  broad  channel, 
the  boundaries  between  the  component  parts  having  been 
obliterated. 

The  expulsion  of  the  child  is  accomplished  Jby  the  uterus, 
strongly  reinforced  by  the  voluntary  muscles,  which  are 
vigorously  used  by  the  patient.  The  participation  of  the  volun- 
tary muscles  is  the  chief  factor  in  causing  the  characteristic 
feature  of  the  pains  of  the  second  stage.  The  onset  of  each  pain 
IS  accompanied  by  a  deep  inspiration,  followed  by  straining  or 


'bearmg  down,'  in  which  the  patient  holds  her  breath  and 
employs  her  diaphragm,  abdominal  and  back  muscles,  and 
sometimes  apparently  all  the  muscles  in  her  body.  The  face 
becomes  congested,  the  pulse  quickened,  she  perspires  a  little 
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and  groans  deeply  during  the  pains.  They  last  much  longer 
and  recur  more  frequently  than  those  of  the  first  stage. 

When  the  head  reaches  the  pelvic  floor,  the  first  change 
observed  in  the  external  genitals  is  distension  of  the  perineal 
body,  which  during  the  pains  becomes  somewhat  convex 
externally  and  lengthened  from  anus  to  vulva.    Next  the 


Perinevun 


Fig.  83. — Second  Sa'AOls  of  Laboue.    From  a  Frozen  Section. 

(Barbour.) 


anus  becomes  turgid  and  dilates  slightly,  and  the  hairy  scalp 
appears  at  the  vulva  (fig.  84).  As  each  pain  passes  oli',  the 
parts  resume  their  normal  appearance.  When  the  head  is 
aboat  to  emerge  the  anus  gapes  widely,  exposing  one  to 
two  inches  ot  ihe  anterior  rectal  wall.  The  posterior  com- 
missure becomes  greatly  thinned  as  the  vulva  stretches,  and 
a  certain  amount  of  laceration  of  the  posterior  wall  of  the 
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ostium  vagina)  may  be  expected  to  occur.  This  usually  also 
involves  the  lower  part  of  the  posterior  vaginal  wall  and 
at  times  the  perineal  body,  which  may  in  some  instances  be 
torn  up  to  or  including  the  anus.  The  actual  expulsion  of 
the  head  in  a  primipara  is  accomplished  by  a  very  prolonged 
and  severe  contraction,  or  by  a  series  of  powerful  contrac- 
tions, accompanied  by  violent  straining. 

A  short  pause  then  occurs,  to  be  succeeded  in  two  or  three 
minutes  by  a  return  of  the  pains,  which  expel  first  the 
shoulders,  and  then  the  trunk  and  lower  extremities.  In  the 
case  of  a  large  foetus,  the  expulsion  of  the  shoulders  may 
cause  as  much  laceration  of  the  vulva  as  the  delivery  of  the 
head.  As  the  body  escapes  a  rush  of  blood-stained  liquor 
amnii  follows,  representing  the  portion  of  fluid  which  has  been 
retained  in  the  uterus  behind  the  presenting  part.  The  second 
stage  lasts  on  an  average  three  hours  in  a  primigravida ;  in 
a  multipara  it  is  often  very  short,  lasting  only  ten  to  fifteen 
minutes  when  the  uterus  acts  powerfully  ;  but  it  may  last  very 
much  longer  than  this  when  the  pains  are  relatively  feeble. 

Third  Stage,  or  Delivery  of  the  After-birth. — The  after- 
birth consists  of  the  placenta,  umbilical  cord,  and  membranes ; 
the  latter  include  the  amnion,  chorion,  and  sometimes  the 
remains  of  the  decidua  vera. 

Followmg  upon  the  expulsion  of  the  foetus,  the  uterus 
undergoes  a  sudden  and  striking  diminution  in  size.  The 
fundus  now  lies  about  the  level  of  the  umbilicus,  and  the  uterus 
appears  to  be  about  as  large  as  the  foetal  head.  It  will  be 
observed  to  vary  gradually  in  consistence,  becoming  alternately 
harder  and  softer  to  the  touch  ;  this  signifies  that  intermittent 
contractions  are  continuing,  but  they  are  practically  painless, 
and  the  patient  is  usually  unconscious  of  them.  After  a  period 
varying  on  an  average  from  ten  to  thirty  minutes,  certain 
changes  occui-  which  indicate  that  the  placenta  has  been 
detached  from  the  uterine  wall  and  driven  into  the  lower 
uterine  segment  and  cervix,  or  into  the  vagina.  The  uterus 
becomes  smaller,  harder,  and  more  globular  in  shape  ;  the 
level  of  the  fundus,  which  is  hard  and  retracted,  rises,  while 
the  lower  segment,  plainly  felt  above  the  pubes,  is  soft  and 
bulging  from  the  presence  in  it  of  the  placenta.  It  may  also 
be  noticed  that  a  longer  piece  of  the  umbilical  cord  lies  out- 
side the  vulva  than  before.    A  certain  amount  of  hemorrhage 
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always  accompanies  the  process  of  separation  of  the  placenta. 
Expulsion  is  usually  accomplished  by  a  voluntary  eftbrt  on 
the  part  of  the  patient,  when  the  placenta  appears  at  the 
vulva  and  can  be  withdrawn  by  the  attendant ;  a  consider- 
able amount  of  blood-clot  often  follows  it. 

The  uterus  is  now  about  the  size  of  a  cricket-ball,  and 
should  remain  almost  uniformly  firm  and  hard  ;  but  for  half 
an  hour  after  labour  intermittent  contraction  and  relaxation 
can  often  be  recognised,  and  while  these  continue  there  is  risk 
of  haemorrhage. 

The  Anatomy  and  Physiology  of  the  First  and 
Second  Stages  of  Labour 

In  this  section  will  be  described  (1.)  the  maternal  passages 
and  the  effects  of  labour  upon  them  ;  (II.)  the  foetus  at  term 
and  the  effects  of  labour  upon  it ;  (III.)  the  forces  of  labour, 


Fig.  86. — Female  Pelvis. 


their  mode  of  action,  and  their  influence  upon  the  general 
physiological  functions  of  the  mother- 

I.  The  Maternal  Passages.  - These  comprise  the  bony 
canal  with  the  soft  structures  which  line  it  and  close  in  its 
outlet. 
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A  description  of  the  general  anatomy  of  the  pelvis  is 
unnecessary  in  a  text-book  of  midwifery ;  it  will,  however,  be 
useful  to  recall  the  points  of  difference  between  the  male  and 
female  pelvis  (figs.  86  and  87).  In  the  female  the  bones  are 
more  slender  and  the  muscular  impressions  less  pronounced. 
The  false  pelvis  (the  part  above  the  pelvic  brim,  and  bounded 
laterally  by  the  iliac  bones)  is  somewhat  more  capacious  in 
the  female  than  in  the  male,  the  anterior-superior  iliac  spines 
being  a  little  further  apart,  and  the  iliac  fossae  looking  more 


Fig.  87. — Male  Pthlvis. 


directly  forwards.  In  the  female  the  true  pelvis  is  somewhat 
more  capacious,  though  a  little  shallower  ;  the  sacral  pro- 
montory projects  less  into  the  brim  ;  the  sacrum  is  rather  less 
concave  anteriorly ;  the  pelvic  outlet  is  considerably  larger 
in  all  its  diameters,  and  the  pubic  arch  forms  a  much  more 
obtuse  angle.  Sometimes  a  female  pelvis  approximates  to  the 
male  characteristics,  leading  to  a  certain  amount  of  difficulty 
in  labour. 

With  the  false  pelvis  we  have  little  concern  except  that 
its  dimensions  are  of  service  in  indicating  the  shape  and 
size  of  the  true  pelvis  ;  these  will  be  mentioned  in  describing 
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clinical  pelvimetry  (p.  290).  The  true  pelvis  is  divided  for 
systematic  description  into  three  parts— viz.  the  hrim,  the 
outlet,  and  the  cavity. 

'n-iepelvic  hrim  or  inlet,  or  upper  pelvic  strait,  is  the  plane 
of  division  between  the  false  and  the  true  pelvis  (figs.  86  and  88). 
It  may  be  traced  from  the  centre  of  the  upper  border  of  the 
symphysis  pubis  {h)  along  the  pubic  crest,  past  the  pubic 
spine  to  the  ilio-pectineal  eminence  (/),  thence  along  the  iliac 
portion  of  the  ilio-pectineal  line  to  the  sacro-iliac  synchon- 


Fro.  88. — The  Female  Pelvis  :  OuTLraE  of  Pelvic  Bkim,  a,  e,  d,  h,  b,  f,  c,  g. 

a,  b.  Conjugate  diameter,   c,  d.  Transverse  diameter,  e,/.  Left  oblique  diameter. 
g,  h.  Eight  oblique  diameter. 

drosis  {g),  thence  along  the  ala  of  the  sacrum  to  the  centre  of 
the  sacral  promontory  (a).  Its  shape  is  that  of  a  transverse 
oval,  with  a  slight  posterior  constriction  caused  by  the  pro- 
montory of  the  sacrum  [i.e.  it  is  roughly  cordate,  fig.  92).  We 
have  to  consider  its  plane,  its  ivclination,  its  axis,  and  its 
diameters.  The  2^lane  of  the  pelvic  brim  is  an  imaginary  flat 
surface  bounded  by  the  limits  just  mentioned  as  those  of  the 
brim  ;  it  is  convenient  to  speak  of  the  presenting  part  of  the 
foetus  as  lying  above,  or  below,  or  in  the  plane  of  the  brim. 
The  plane  of  the  brim  is  not,  in  the  erect  position  of  the  body, 
a  horizontal  surface,  but,  owing  to  the  oblique  articulation 
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of  the  pelvis  ^ith  the  femora,  it  is  inclined  at  an  acute  angle 
to  the  horizon  ;  this  is  its  ^ndinat^on.  Th.s  w.ll  be  clear 
from  fig.  89  (a),  xvhich  represents  a  bisected  pelvis,  placed 
in  the  position  it  would  occupy  in  the  erect  attitude.  The 
general  inclination  of  the  line  of  the  brim  well  seen.  The 
same  points  are  shown  diagramatically  m  fig.  89  (6),  which 
shows  that  the  angle  of  inclination  in  the  erect  position  is  5o  ft  ^ 


Ischial 
spine 

Fig.  89. — (o)  A  Bisected  Pelvis,  as  in  the  Eeect  Position,  showing 
THE  Inclination  of  the  Pelvic  Brim,    (b)  The  Same  Represented 

DiAGBAMMATICALLY. 


The  posterior  border  of  the  brim  accordingly  stands  at  a 
higher  level  than  the  anterior,  the  sacral  promontory  being 
about  3 1^  inches  above  the  upper  border  of  the  symphysis 
pubis  m  the  erect  position.  It  must  also  be  observed  that 
the  surface  of  the  body  of  the  pubes  is  not  vertical,  but 
almost  parallel  to  the  axis  of  the  brim.  The  axis  of  the 
brim  will  be  represented  by  an  imaginary  straight  line  drawn 
perpendicular  to  the  plane  of  the  brim  at  its  centre;  this 
being  produced  upwards  and  downwards,  will  pass  from  the 
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umbilicus  to  the  tip  of  the  coccyx  (fig.  91).  Thin  line  indi- 
cates the  direction  in  which  a  body  passing  through  the  pelvic 
brim  must  travel.  Four  diameters  of  the  pelvic  brim  are 
described  ;  it  must  be  recollected  that  they  are  skeletal 
measurements  and  represent  the  average  of  a  large  number 
of  specimens.  The  antero-posterior  diameter  or  conjugate  is 
measured  from  the  centre  of  the  sacral  promontory  behind  to 
the  nearest  point  in  the  middle  line  upon  the  posterior  surface 
of  the  symphysis  pubis  in  front  (fig.  88,  a,  h).  This  diameter 
is  also  called  the  obstetric  or  true  conjugate,  to  distinguish  it 
from  certain  clinical  measurements  to  be  afterwards  described, 


YiQ,  90. — The  Pelvic  Outlet  ;  Lower  Pelvic  Strait. 

a,  h.  Antero-posterior  tliameter.    c,  d.  Transverse  diameter. 

which  are  also  called  conjugates.  The  two  oblique  diameters 
are  measured  from  the  sacro-iliac  synchondrosis  behind  to, 
the  ilio-pectineal  eminence  on  the  opposite  side;  the  right 
oblique  is  that  taken  from  the  right  sacro-iliac  joint  {g,  h), 
the  left  from  the  left  sacro-iliac  joint  {e,  /).  A  transverse 
diameter  is  also  described,  being  the  distance  between  the  two 
furthest  apart  points  of  the  pelvic  brim  {e,  d) ;  this  line 
lies  nearer  the  sacrum  than  the  pubes,  and  is  not,  strictly 
speaking,  a  diameter  at  all,  since  it  does  not  pass  through 

the  centre.  , 
The  pelvic  outlet  or  lotoer pelvic  strait  is  a  lozenge-shapea 
space  bounded  in  front  by  the  lower  border  of  the  symphysis 
pubis ;  laterally  by  the  pubic  arch,  the  ischial  tuberosities, 


THE  PELVIS 


177 


the  ischial  spines,  and  the  greater  and  lesser  sacro-sciatic  liga- 
ments ;  posteriorly  by  the  coccyx  (fig.  90).  These  boundaries 
do  not  lie  in  a  single  plane  ;  hence,  strictly  speaking,  the  plane 
of  the  outlet  does  not  exist,  for  its  lateral  boundaries  lie  at  a 
lower  level  than  the  front  and  back.  It  is  of  great  practical 
importance,  however,  to  determine  the  axis  of  the  outlet,  and 
it  has  consequently  been  agreed  to  describe  its  plane  as  the 
imaginary  flat  surface  bounded  in  front  by  the  centre  of 
the  pubic  arch,  laterally  by  the  tips  of  the  ischial  spines  (fig.  89), 


II 


FiQ.  91. — The  Planes  and  Axes  op  the  Noemal  Pelvis. 

A,  B.  Horizontal  line.   G,  B.  Plane  of  the  brim.    J,  I.  Plane  of  the  mid-cavity.    F,  E.  Plane  of 
the  outlet.  D,  0.  Axis  of  the  brim.  G,  H,  Axis  of  the  outlet. 

and  posteriorly  by  the  lower  border  of  the  last  sacral  vertebra. 
As  thus  defined,  its  shape  is  that  of  an  antero-posterior  oval 
(fig.  92).  Its  axis  will  be  represented  by  a  line  joining  the 
centre  of  its  plane  with  the  sacral  promontory — a  line  much 
more  nearly  vertical  than  the  axis  of  the  brim  (fig.  91).  Only 
two  diameters  can  be  described  :  the  antero-posterior,  taken 
from  the  centre  of  the  lower  border  of  the  symphysis  to  the 
tip  of  the  last  sacral  vertebra  (fig.  90)  ;  and  the  transverse 
between  the  inner  borders  of  the  ischial  tuberosities.  Oblique 
diameters  cannot  be  defined,  as  the  pelvic  outlet  between  the 
ischial  tuberosities  and  the  coccygeal  border  is  filled  in  with 
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boft  structures  only,  and  the  diameters  we  are  considerine  are 
skeletal.  ^ 

The  2Jelvic  cavihj  is  the  space  hetween  the  plane  of  the 
hrim  above  and  the  plane  of  the  outlet  below.  It  forms  a 
curved  canal  with  a  shallow  anterior  and  a  deep  posterior 
wall ;  the  former  measuring  one  and  a-half  inch,  the  latter 
four  and  a-half  inches  ;  its  lateral  walls  are  about  four  inches 
deep.  It  is  obvious  that  a  number  of  planes  of  the  cavity, 
taken  at  different  levels,  might  be  described,  but  it  suffices 
to  determine  a  single  one— the  mid-plane,  bounded  in  front 
by  the  centre  of  the  symphysis  pubis,  and  behind  by  the 
junction  of  the  second  and  third  sacral  vertebra.    Its  shape 


4^ 


4!t" 


Fig.  92. — The  Planes  (a)  of  the  Beim,  (&)  of  the  CA\aTr, 
(c)  OF  THE  Outlet. 

The  double-headed  arrow  represents  the  longest  diameter. 


is  intermediate  between  that  of  the  brim  and  the  outlet  (fig.  92). 
Its  antero-posterior  diameter  is  measured  from  the  pomts 
just  mentioned,  its  transverse  diameter  across  the  widest 
part ;  oblique  diameters  cannot  be  precisely  defined,  owing  to 
the  soft  structures  filling  in  the  sacro-sciatic  notches.  The 
axis  of  the  mid-plane  of  the  cavity  is  represented  by  a  line, 
the  direction  of  which  is  intermediate  between  those  of  the 
brim  and  the  outlet.  By  uniting  the  axes  of  the  three  planes 
of  the  brim,  mid-cavity,  and  outlet,  a  line  is  formed  which 
will  traverse  the  centre  of  the  canal  of  the  bony  pelvis 
(fig.  94).  It  forms  a  curve,  concave  anteriorly,  and  directed 
at  first  downwards  and  backwards  (axis  of  brim),  then  gradu- 
ally more  and  more  forwards  until  it  reaches  the  axis  of  the 
outlet.    It  is  of  great  service  in  the  systematic  description 
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of  labour,  but  does  not  strictly  follow  the  centre  of  the  canal, 
as  no  allowance  is  made  for  the  irregular  curvature  of  the 
anterior  surface  of  the  sacrum.  This  line  is  known  as  the 
axis  of  the  pelvis  or  curve  of  Carus  ;  in  labour  it  becomes 
modified  by  displacement  of  the  pelvic  floor,  and  will  be  again 
referred  to  in  that  connection. 

The  average  length  of  the  diameters  of  the  bony  pelvis  is 
as  follows  : 

Aiit.-Post.  Oblique  Transverse 

Brim  (plane)  .  .  4^  in.  (10-5  cm.)  4f  in.  (12  cm.)  5J  in.  (13  cm.) 
Cavity  (mid-plane)  .  4|  „  (12  „  )  5  ^^^^^12-5  „  )  4f  „  (12  „  ) 
Outlet  (plane)  .       .  ,  5J  „  (13  „    )  "  )     H  »  (10"5  ) 

The  oblique  diameters  of  the  cavity  and  outlet  are  approxi- 
mate, for  the  reasons  already  mentioned.  The  antero-posterior 
diameter  of  the  outlet  is  clinically  measured  from  the  lower 
border  of  the  symphysis  to  the  tip  of  the  coccyx  instead  of  to 
the  lower  border  of  the  last  sacral  vertebra.  With  the  coccyx 
pushed  back  to  the  fullest  possible  extent  in  the  position  it 
assumes  in  normal  labour  when  the  foetal  head  passes  through, 
it  measures  five  and  a-quart^er  inches  ;  with  the  coccyx  in  its 
normal  position  it  is  three-quarters  to  one  inch  less  than  this. 

These  diameters  are  reduced  by  the  soft  structures  which 
line  the  pelvic  walls  and  by  the  viscera  contained  within  the 
pelvis.  The  ilio-psoas  and  obturator  internus  muscles  reduce 
the  transverse  and  oblique  diameters  at  the  brim.  The  pelvic 
colon  and  upper  part  of  the  rectum  lie  in  the  left  oblique 
diameter  both  of  the  brim  and  the  cavity;  in  parturient 
women  the  conjugate  of  the  brim  passes  through  the  urethra 
and  through  both  walls  of  the  cervix,  which  diminish  the 
space  available  for  the  accommodation  of  the  presenting  part 
of  the  foetus.  Frozen  sections  show  that  in  the  second  stage 
the  available  space  in  the  conjugate  diameter  is  thus  dimi- 
nished, at  the  brim  from  a-quarter  to  half  an  inch,  in  the 
cavity  from  a-half  to  three-quarters  of  an  inch. 

The  pelvic  floor  comprises  the  soft  parts  which  fill  in  the 
pelvic  outlet.  For  a  general  description  of  the  structures 
of  which  it  is  composed  a  text-book  of  anatomy  should  be 
consulted ;  we  are  only  concerned  with  the  changes  which  it 
undergoes  during  labour. 

Under  ordinary  conditions  the  outer  or  lower  surface 
of  the  pelvic  floor  (the  anatomical  perineum)  is  somewhat 
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convex,  the  centre  of  the  perineal  body  being  one  and  a- 
quarter  inch  below  the  level  of  a  line  joining  the  lower  border 
of  the  symphysis  with  the  tip  of  the  coccyx.  The  usual  pro- 
jection  of  the  pelvic  floor  is,  therefore,  one  and  a-quarter 
inch.  Three  canals  pierce  it — viz.  the  urethra,  the  vagina, 
and  the  rectum  (fig.  93).  The  central  canal,  the  vagina, 
becomes  enormously  dilated  during  the  second  stage  of  labour, 
and  in  consequence  the  whole  disposition  of  the  pelvic  floor 
is  altered.    The  dilatation  of  the  vagina  divides  the  pelvic 


Parturient  uterus 


^p-^in''''^  Ure.th.ra. 


^Urethra 


YiQ,  93.  Schematic  Representation  of  the  Displacement  of 

THE  t*BLVic  Floor  in  Labour.  (Dakin.) 

floor  into  two  sections:  the  anterior  section,  lying  in  front 
of  the  vagina,  becomes  drawn  upwards  ;  the  posterior  section, 
lyincr  behind  it,  becomes  displaced  downwards  and  back- 
wards and  the  foetus  is  expelled  through  the  space  thus 
opened  up  between  them.     The  process  has  been  aptly  ; 
likened  by  Berry  Hart  to  the  act  of  passing  through  swmg  : 
doors  by  pulling  one  door  towards  you  and  pushing  the  other 
away.    The  upward  displacement  of  the  anterior  section  is  ^ 
indicated  by  the  alteration  which  occurs  in  the  position  of  > 
the  urethra"  and  bladder  during  the  second  stage  of  laboux. 
During  the  first  stage  it  remains  a  pelvic  organ,  and  lies . 
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behind  the  symphysis  pubis  (fig.  81)  ;  in  the  second  stage 
it  becomes  drawn  up  above  the  pubes  into  the  abdomen, 
while  the  urethra  is  correspondingly  elongated  (fig.  82).  The 
displacement  of  the  posterior  section  has  been  described  in 
connection  with  the  clinical  phenomena  of  the  second  stage  of 
labour.    The  effects  produced  are  diagrammatically  shown  in 


Fig.  94. — The  Pelvic  Axis  ob  Cttbve  o'e  Caetts.  (Galabin.) 

E,  F.  Conjugate  of  the  bnm.  E,  N.  Diagonal  conjugate.  L,  K.  Conjugate  o£  the  cavity  (uiid). 
N,  M.  Conjugate  of  the  outlet.  0,  P.  Axis  of  the  brim.  Q,  E.  Axis  of  the  cavity.  A,  B,  0,  U. 
The  pelvic  axis.  H,  H.  Horizontal  line.   S,  T.  Vertical  line.   X,.  Anus. 


fig.  93.  The  fourchette  is  now  the  lowest  part  of  the  pelvic 
floor;  it  lies  four  inches  below  the  coccygo-symphysial  level;  the 
projection  of  this  portion  of  the  pelvic  floor  has  therefore  been 
increased  to  four  inches,  and  a  wide  aperture  of  exit  provided  for 
the  foetus.  The  effect  of  this  displacement  is  to  prolong  the 
pelvic  canal  by  the  formation  of  a  tube  composed  solely  of  soft 
parts  below  the  level  of  the  pelvic  outlet ;  this  prolongation, 
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like  the  cavity  of  the  true  pelvis  itself,  has  a  shallow  anterior 
wall,  but  deep  posterior  and  lateral  walls.  Its  relation  to  the 
bony  canal  is  diagrammatically  shown  in  fig.  94,  from  which 
it  will  be  seen  that  the  axis,  of  the  prolongation  forms  a 
continuation  of  the  axis  of  the  bony  pelvis.  The  path  to  be 
followed  by  the  foetal  head  in  passing  through  the  pelvis  is 
accordingly  represented  in  full  by  the  curved  line  a,  b,  c,  d, 
representing  the  axis  of  the  pelvis  or  the  curve  of  Cartes. 

One  other  important  relation  of  the  structures  composing 
the  pelvic  floor  must  be  borne  in  mind.  Anteriorly  these 
structures  are  attached  to  the  back  of  the  pubic'  arch,  and 
posteriorly  to  the  tip  and  sides  of  the  coccyx.  Laterally, 
however,  the  most  important  constituent  of  the  pelvic  floor — 
viz.  the  pelvic  fascia — is  attached  to  the  inner  surface  of  the 
lateral  walls  of  the  ischia  at  the  level  of  the  tips  of  the  ischial 
spines.    At  this  level  runs  the  white  line  of  the  pelvic  fascia 


-piG,  95. — FcETus  FEOM  A  Pbozen    general  direction  of  the  slope 
Section,  showing  the  Genekal    i^gi^g  downwards,  forwards,  and 


sider  (1)  the  disposition  of  the  foetus  in  utero  ;  (2)  the  size 
and  characters  of  the  foetal  skull ;  and  (3)  the  protective  action 
of  the  bag  of  fluid  in  which  the  foetus  is  eontamed. 


from  which  the  fibres  of  the 
levator  ani  muscle  arise.  The 
pelvic  floor  therefore  clothes 
the  lower  part  of  the  lateral 
walls  of  the  bony  pelvis  and 
slopes  downwards  and  inwards 
from  each  side  to  the  middle 
line,  where  it  is  pierced  by  the 
rectum  and  vagina.  Owing  to 
the  inclination  of  the  pelvis, 
the  whole  pelvic  floor  (but 
especially  the  posterior  section) 
also  slopes  somewhat  forwards 
(fig.  94) ;  therefore  the  foetal 
head,  when  it  reaches  the  pelvic 
floor,  rests  upon  a  sloping, 
not  a  horizontal,  surface,  the 


Attitude  oe  the  FqjTus,  and 
Inclination  of  the  Head  to  the 
Should  EE.  (ClabenceAVebsteb.) 


inwards. 

IL  The  Foetus.— Under 
this  heading  we  have  to  con- 
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(I)  The  Disposition  of  the  Foetus.— Dming  the  last  weeks 
of  pregnancy  the  head,  trunk,  and  limbs  of  the  foetus  are 
packed  up  into  the  smallest  possible  space  in  a  regular  and 
f.iirly  constant  arrangement,  which  is  termed  the  fcetal  atti- 
tude. This  is  best  described  as  an  attitude  of  general  flexion 
(fig.  95),  and  the  study  of  frozen 
sections  has  entirely  removed  this 
point  from  the  field  of  speculation. 
The  head  is  flexed  so  that  the  chin 
touches  the  anterior  chest-wall ;  the 
arms  are  crossed  more  or  less  sym- 
metrically below  the  chin  ;  the  thighs 
are  fully  flexed  on  the  abdomen,  the 
legs  on  the  thighs,  the  feet  on  the 
legs,  the  latter  being  generally 
crossed,  but  sometimes  lying  side  by 
side  ;  and  lastly  the  spine  is  flexed, 
the  back  forming  a  distinctly  convex 
surface.  Frozen  sections  show  that 
the  head  is  also  usually  inclined 
towards  one  or  other  shoulder 
whether  the  head  presents  or  the 
breech;  therefore  when  the  head  f^g. qg.—The Noemal Atti- 
enters  the  pelvic  brim  one  parietal  tube  of  Flexiok  (Dia- 
bone  lies  at  a  lower  level  than  the  gbammatio).  (Dakln.) 
other  (fig.  95).    Any  disturbance  of 

this  attitude  usually  involves  some  departure  from  the  normal 
course  of  labour. 

As  thus  disposed,  the  body  of  the  foetus  forms  an  ovoid 
mass  somewhat  broader  at  the  breech  than  at  the  head.  The 
dimensions  of  the  ovoid  are  as  follows  (fig.  96) : 

Vertico-podalic  diameter  (V-P)     .       .    Og  to  10  in.  (24  to  25  cm.) 
Bis-acromial         „       (A-A)    .       .     "       4|  „  (12  cm.) 
Bi- trochanteric      „       (T-T)     .       .  4     „  (10  cm.) 

The  widest  transverse  diameter  is  across  the  shoulders. 
The  smallest  circumference  of  the  flexed  head  is  about 
11  inches  (27-5  cm.)  ;  the  circumference  of  the  breech,  both 
thighs  being  flexed,  is  about  13  inches  (32-5  cm.). 

From  this  it  follows  that  the  foetal  ovoid  will  adapt  itself 
most  easily  to  the  ovoid  shape  of  the  uterine  cavity  at  term 
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when  the  head  lies  below  and  the  breech  above;  the  least 
convenient  arrangement  will  be  that  in  which  the  fuital  ovoid 
lies  across  the  uterine  ovoid.  When  the  long  axes  of  the 
foutal  and  uterine  ovoids  correspond,  the  arrangement  is 
called  the  longitudinal  lie ;  of  this  there  are  two  varieties — 
(a)  that  in .  which  the  head  is  below,  and  {b)  that  in  which 
the  breech  is  below.  When  the  long  axes  do  not  correspond, 
the  arrangement  is  called  the  transverse  or  oblique  lie.  In 
over  96  per  cent,  of  all  labours  the  lie  is  longitudinal  with 
the  head  below ;  when  this  is  the  case,  the  part  of  the  head 


j\q_  97. — Side  View  of  the  Fcetal  Skull. 


which  first  enters  the  pelvic  brim  is  ui  the  great  majority 
of  cases  the  vertex.  This  arrangement  is  called  in  brief  a 
vertex  presentation,  the  first  part  to  enter  the  brim  being 
always  termed  the  presenting  part.  Presentation  of  the 
vertex  implies  that  the  head  is  fairly  well  flexed,  even  if  the 
chin  does  not  rest  on  the  chest.  If  this  attitude  is  appreciably 
disturbed  some  other  part  of  the  head  will  present. 

(2)  The  Foetal  SJcull.—Since  the  head  presents  in  such 
a  preponderating  proportion  of  cases,  it  must  be  studied  m 
detail  and  in  relation  to  the  parturient  canal  through  which 
it  has  to  pass. 

The  ossification  of  the  foetal  skull  at  term  is  incomplete, 
especially  in  the  case  of  the  bones  which  compose  the  vault. 
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While  those  of  the  base  are  firm  and  incompressible,  the 
tabular  bones  of  the  vault  remain  thin  and  pliable,  and  are 
separated  at  their  edges  by  intervals  of  unossified  membrane 
forming  the  sutures  and  the  fontanelles.  The  vault  of  the 
skull  is  consequently  compressible,  and  in  fact  it  becomes 
modified  considerably,  both  in  size  and  shape,  by  the  pressure 
to  which  it  is  subjected  during  labour. 

The  sagittal  suture  crosses  the  vault  of  the  skull  in  the 
middle  line,  lying  between  the  two  parietal  bones  (fig.  98,  h)  ; 
in  the  same  plane  in  front  of  the  anterior  fontanelle  runs  the 
frontal  suture,  lying  between  the  two  halves  of  the  frontal 


bone.  The  coronal  suture  separates  the  frontal  from  the 
panetal  bones,  meeting  the  sagittal  and  frontal  sutures  at  the 
antenor  fontanelle  (fig.  97).  The  lamhdoidal  suture  separates 
the  parietal  bones  from  the  tabular  portion  of  the  occipital 
bone  (fig.  98,  a).  ^ 

Four  or  five  fontanelles  exist  in  the  skull  at  term,  but  only 
wo  of  hem  are  of  practical  importance  in  midwifery-viz 
he  anterior  and  posterior  fontanelles.    The  anterior  fon- 
tanelle  or  h-egma  is  an  unequal-sided  lozenge-shaped  piece 

heTwTf '.T'^^r'  ^^^"^  ''''  mesiafplane  between 
the  two  frontal  and  the  two  parietal  bones  (fig.  98  h)  Its 
angles  are  contmuous  with  the  frontal,  the  sag  ttal/and  the 
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right  and  left  halves  of  the  coronal  sutures.  The  latter  enter 
it  considerably  behind  its  centre.  It  measures  one  and  a- 
quarter  inch  in  antero-posterior  and  four-fifths  of  an  inch  in 
transverse  diameter,  and  as  it  lies  a  little  below  the  general 
level  of  the  skull,  it  can  be  felt  on  the  surface  as  a  shallow 
depression.  The  posterior  fontandle  is  not  as  a  rule  an 
unossified  piece  of  memtirane  at  all,  but  a  triangular  depres- 
sion produced  by  the  angle  of  the  tabular  portion  of  the 
occipital  bone  being  slightly  depressed  below  the  level  of  the 
posterior  borders  of  the  parietal  bones  with  which  it  comes  in 
contact  (fig.  98,  a).  This  depression  lies  at  the  i)oint  of 
junction  of  the  sagittal  suture  with  the  right  and  left  halves 
of  the  lambdoidal  suture.  Jn  a  premature  foetus,  however,  an 
unossified  piece  of  membrane  often  persists  at  the  posterior 
fontanelle. 

These  two  fontanelles  are  of  importance  because  they  can 
be  recognised  by  touch  during  labour,  and  from  them  valuable 
information  can  be  obtained  as  to  the  position  and  attitude 
of  the  foetal  head.  The  anterior  can  be  recognised  by  its 
lozenge  shape,  its  soft  membranous  floor,  and  the  presence  of 
four  sutures  running  from  its  angles.  The  frontal  can  be 
distinguished  from  the  sagittal  end  of  this  fontanelle  by  its 
greater  width.  The  posterior  is  triangular  in  shape,  has  a 
hard  floor,  a  raised  edge  (parietal),  and  is  connected  with  only 
three  sutures. 

The  general  shape  of  the  foetal  head  is  that  of  an  ovoid 
with  a  long  antero-posterior  diameter  (fig.  97).  In  the  normal 
attitude  of  complete  flexion  the  long  diameter  of  the  head 
ovoid  forms  a  very  acute  angle  with  that  of  the  body  ovoid ; 
when  the  head  lies  midway  between  flexion  and  extension 
the  two  long  diameters  cross  one  another  at  right-angles  ; 
when  the  head  is  fully  extended  the  angle  formed  is  very 
obtuse  and  the  face  becomes  the  lowest  part.  The  part  of 
the  circumference  of  the  head  which  first  comes  into  con- 
tact with  the  pelvic  brim— i.e.  the  girdle  of  contact— vm-'ies 
with  the  degree  of  flexion  or  extension  which  may  be 
present,  and  accordingly  the  diameter  of  the  girdle  of  con- 
tact {diameter  of  engagement)  also  varies.  In  passing  from 
the  position  of  complete  flexion  to  that  of  complete  exten- 
sion the  diameters  of  the  successive  girdles  of  contact  are  as 
follows : 
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1.  Sub-occipito-bregmatic  (S.-o.-b.) 

(nape  of  neck  to  centre  of 
bregma) 

2.  Sub-occipito-froatal  (S.-o.-f.) 

(nape  of  neck  to  anterior  end 
of  bregma) 

3.  Occipito-fronfcal   (O.-f.)  (occip. 

protuberance  to  root  of  nose) 
i.  Mento-vertical  (M.-v.)  (point  of 
chin  to  centre  of  sagittal 
suture) 

5.  Sub  -  mento  -  vertical  (S.-m.-v.) 

(angle  between  neck  and  chin 
to  centre  of  sagittal  suture) 

6.  Sub-mento-bregmatic  (S.-m.-b.) 

(angle  between  neck  and  chin 
to  centre  of  bregma) 


3f  in 


LeugtU 
(9-50  cm. 


4   in.    (10-00  cm.) 


4|  in.  (11-25  cm.) 
5h  in.    (13-75  cm.) 


4|  in. 


3t  in. 


(11-25  cm.) 


(9-50  cm. 


Presentation 
Completely  Hexed 
vertex 

Incompletely  flexed 
vertex 

Extended  vertex 

Brow  presentation 


Incompletely     ex  • 
tended  face 

Completely  ex- 
tended face 


In  addition  to  the  above,  three  transverse  diameters  of 
the  head  are  of  importance  :  (1)  the  bi-parietal  (3f  inches — 
9-50  cm.),  between  the  two  parietal  eminences;  (2)  the  bi- 
temporal (3^  inches— 8  cm.),  between  the  anterior  ends  of 
the  coronal  sutm-e ;  (3)  the  bi-mastoid  (2f  inches— 7  cm.), 
between  the  tips  of  the  mastoid  processes.  The  circumference 
of  the  head  varies  in  different  planes ;  the  smallest  circum- 
ference is  that  of  the  sub-occipito-bregmatic  plane,  which 
measures  eleven  inches. 

It  must  be  recollected  that  all  diameters  which  involve 
the  vault  are  compressible,  and  can  be  reduced  in  length  to  an 
appreciable  extent  during  the  passage  of  the  head  through 
the  pelvis. 

(3)  The  Liquor  Amnii. — Daring  the  greater  part  of  the 
process  of  labour  the  foetus  is  protected  from  pressure  by  the 
liquor  amnii  at  every  part  except  the  girdle  of  contact.  The 
uterine  contractions  do  not  act  directly  upon  the  body  of  the 
fcetiis  until  labour  is  far  advanced  and  the  liquor  amnii  has 
more  or  less  completely  escaped.  The  lower  pole  of  the  foetal 
envelopes  containing  the  fore-waters  becomes  detached  from 
the  lower  uterine  segment  early  in  labour,  and  is  driven  down 
by  the  contractions  into  the  cervix  in  advance  of  the  present- 
ing part  of  the  foetus.  The  mechanical  value  of  this  bag 
of  ivaters  as  an  aid  to  the  dilatation  of  the  cervix  is  very 
considerable,  on  account  of  its  elasticity  and  its  shape.  When 
the  cervix  is  dilated  and  the  bag  of  waters  is  consequently 
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unsLipporfced,  the  membranes,  as  a  rule,  can  no  longer  resist 
the  strain  of  the  increased  tension  produced  by  the  uterine 
contractions,  and  rupture  accordingly  takes  place.  The  mem- 
branes may,  however,  when  unusually  weak,  rupture  before 
labour  or  early  in  the  fiirst  stage  ;  on  the  other  hand,  when 
unusually  strong,  spontaneous  rupture  may  not  take  place 
at  all,  the  bag  of  waters  appearing  at  the  vulva  during  the 
birth  of  the  head. 

In  normal  conditions  the  liquor  amnii  is  sterile  ;  it  may, 
however,  become  infected  during  labour  by  bacteria  intro- 
duced from  without.  This  is,  of  course,  greatly  facilitated  if 
premature  rupture  of  the  membranes  should  occur,  although 
we  know,  from  clinical  observation,  that  bacterial  infection, 
indicated  by  offensive  odour,  may  take  place  through  intact 
membranes.  The  liquor  amnii  may  also  be  •  fouled  by 
meconium  passed  in  utero  in  conditions  producing  foetal 
distress. 

III.  The  Forces  of  Labour. — The  propelling  force  consists 
of  muscular  contractions,  aided  possibly  to  an  insignificant 
extent  by  gravity  and  by  the  elastic  recoil  of  certain  portions 
of  the  birth-canal.  The  most  important  muscle  is  the 
uterus  ;  subsidiary  to  it  are  the  diaphragm  and  the  muscles 
of  the  abdominal  wall ;  those  of  the  arms,  legs,  and  back  lend 
a  certain  amount  of  assistance  in  the  expulsive  stages. 

The  Parturient  Uterus. — The  changes  which  the  uterine 
muscle  undergoes  during  pregnancy  have  been  already  de- 
scribed. At  term  the  wall  of  the  uterus  is  about  one-third  of 
an  inch  in  thickness,  and  the  organ  measures  11^  to  12  inches 
(29  to  30  cm.)  in  length  from  os  externum  to  fundus  (cervix 
1^  to  2  inches— 3-5  to  5  cm.) ;  the  diameters  of  the  fundus 
itself  are  about  8  to  9  inches  (20  to  22  5  cm.)  transversely 
and  6  inches  (15  cm.)  antero-posteriorly.  At  the  lower 
uterine  segment  the  diameters  are  less,  so  that  the  organ  is 
distinctly  pyriform  or  ovoid  in  shape.  The  internal  os  is 
usually  closed  and  the  cervical  canal  intact  when  labour  sets  in 
(fig.  80).  The  parturient  uterus  acts  by  intermittent  contrac- 
tions, which  are  limited  to  the  upper  three-fourths  of  the  body, 
and  which  have  the  effect,  firstly,  of  dilating  the  lower  uterine 
segment  and  cervix,  and  secondly,  of  expelling  the  uterine 
contents.  The  organ  thus  becomes  differentiated  during 
labour  into  an  upper  active  and  a  lower  passive  section ;  this 
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is  probably  an  essential  step  in  tlie  process  of  parturition,  and 
invariably  precedes  the  actual  expulsion  of  the  foetus. 

The  uterine  contractions  of  labour  are  to  be  regarded  as  a 
development  of  the  slight  intermittent  contractions  which  can 
be  recognised  clinically  in  the  gravid  uterus  during  the  second 
half  of  pregnancy.    During  pregnancy  the  patient  is  uncon- 
scious of  their  presence,  and  they  produce  no  effect  upon 
either  the  cervix  or  the  ovum  ;  when  labour  begins  they 
change  their  characters  and  become  painful.  Throughout 
the  process  they  preserve  their  intermittent  character,  but 
the  intervals  tend  gradually  to  diminish  as  labour  advances, 
mitil  the  actual  expulsion  of  the  child  through  the  vulva  may 
be  accomphshed  by  a  storm  of  powerful  contractions  separated 
by  only  slight  intervals.    After  this  their  intensity  suddenly 
falls,  and  the  last  part  of  the  process — viz.  the  separation  and 
expulsion  of  the  after-birth — is  accompanied  only  by  a  few 
feeble  contractions.     They  are  of  course  involuntary ;  in 
animals  they  are  peristaltic,  but  clinically  this  is  not  observ- 
able in  women.    It  may  be  surmised  that  the  driving  force  of 
the  uterus  resides  chiefly  in  the  longitudinal  fibres,  contraction 
of  which  will  tend  to  approximate  fundus  to  cervix. 

With  each  contraction  a  change  in  the  shape  and  position 
of  the  uterus  occurs.  When  at  rest  the  organ  lies  moulded 
upon  the  vertebral  column  (fig.  33)  ;  during  the  contraction 
the  fundus  is  thrown  forward  towards  the  abdominal  wall,  and 
the  whole  organ  becomes  rigid  and  erect.  The  effect  of  this 
change  of  position  will  be  to  make  the  long  axis  of  the  uterus 
correspond  more  closely  to  the  line  of  the  axis  of  the  pelvic 
brim  (fig.  94). 

As  labour  advances  two  other  important  changes  are 
brought  about  in  the  parturient  uterus — viz.  (1)  dilatation  of 
the  lower  uterine  segment  and  cervix  ;  (2)  retraction  of  the 
uterine  wall  above  this  level.  The  exact  nature  of  these 
changes  has  been  the  subject  of  acute  controversy  since  the 
study  of  the  anatomy  of  labour  by  frozen  sections  began,  and 
even  now  unanimity  of  opinion  has  not  been  reached.  In  the 
following  description  the  work  of  Barbour  has  been  followed 
and  his  latest  opinions  adopted. 

.  (1)  Lower  Uterine  Segment  and  Cervix— Ihe  ccnditicn  of 
the  cervical  canal  before  labour  commences  has  been  already 
described  ;  it  measures  from  1|  to  2  inches  (3-5  to  5  cm.) 
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from  OS  externum  to  os  internum  and  the  lower  uterine  seg- 
ment, corresponding  to  about  the  lower  one-fourth  of  the  total 
uterine  cavity  (Barbour),  has  the  shape  of  a  hemisphere. 
The  condition  of  these  parts  at  the  end  of  the  second  stage 
of  labour  is  shown  in  fig.  99. 

The  lower  segment  has  been  converted  from  a  hemisphere 


Fio.  99. — The  Bieth-oanal  towards  the  End  of  the  Second  Stage  of 
NoKMAL  Labour.  Frozen  Section  from  the  same  Subject  as  Fig.  83 
(Barbour.) 

into  a  cylinder,  and  now  forms  with  the  dilated  cervix  a  single 
wide  canal.  The  position  of  the  os  internum  is  very  difficult 
to  determine  except  by  recognition  of  the  upper  limit  of  the 
characteristic  cervical  mucous  membrane.  But  the  conclu- 
sions arrived  at  by  different  observers  upon  this  point  are 
very  divergent,  and  it  appears  probable  that  the  proportion  of 
the  dilated  part  which  corresponds  to  the  cervix  is  variable. 
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At  the  upper  limit  of  this  dilated  part  an  abrupt  change  in 
the  thickness  of  the  uterine  wall  takes  place,  producing  a 
raised  ridge  on  the  inner  wall  in  the  form  of  a,n  irregular 
ring  which  varies  a  little  in  level  in  different  parts.  This 
ring  is  variously  known  as  the  retraction  ring  (Barbour),  the 
contraction  ring  (Schroeder),  BandVsring,  Barnes  s  ring,  &c. 
By  some  observers  this  ring  was  regarded  as  representmg  the 
internal  os,  the  whole  of  the  dilated  part  below  it  was  con- 
sidered to  be  cervix,  and  the  existence  of  a  lower  uterine 
segment,  distinct  from  the  cervix,  was  denied.  The  work  of 
Schroeder,  Barbour,  and  Von  Franque,  however,  appeared 
until  recently  to  have  satisfied  most  observers  that  the  upper 
portion  of  the  dilated  part  comes  from  the  uterine  body,  not 
from  the  cervix.  But  this  view  has  now  again  been  challenged 
by  Bumm  and  Blumreich,  so  that  it  is  evident  that  controversy 
upon  the  matter  is  not  yet  over. 

The  wall  of  the  lower  segment  and  cervix  measures  on  an 
average  one-tenth  of  an  inch  (25  mm.)  in  thickness,  while 
above  the  lower  segment  the  uterine  wall  varies  from  one-half 
to  a-quarter  of  an  inch  (1-25  to  0*62  cm.)  in  thickness,  being 
least  at  the  placental  site.  Lower  segment  and  cervix  together 
now  measure  in  length  3i  inches  (9  cm.)  on  the  anterior  and 
2^  inches  (6'5  cm.)  on  the  posterior  wall.  From  examination  of 
a  number  of  frozen  sections  it  appears  that  the  average  length 
of  the  uterus  from  fundus  to  os  externum  is  10  to  10^  inches 
(25  to  26  cm.)  towards  the  end  of  the  second  stage  of  labour 
— i.e.  before  the  expulsion  of  the  foetus.  The  total  length 
of  the  uterus  has  therefore  been  reduced  by  about  1\  inch 
(4  cm.).  The  diameter  of  both  lower  segment  and  cervix  is 
now  about  4  inches  (10  cm.).  The  posterior  vaginal  wall 
is  greatly  elongated— 7  inches  (18  cm.)  in  fig.  99— and  some- 
what thinned,  while  the  anterior  wall  is  practically  unaltered 
in  length. 

(2)  The  Betr acting  Uterine  Wall— The  line  of  abrupt 
transition  from  the  lower  segment  to  the  uterine  body  above 
it  represents  the  line  of  physiological  differentiation  of  the 
uterus  into  an  upper  active  and  a  lower  passive  zone.  The 
uterine  contractions  occur  in  the  active  portion  only,  the 
role  of  the  other  being  entirely  passive,  as  is  shown  by  the 
marked  degree  of  dilatation  and  thinning  which  it  has  under- 
gone.   The  reduction  in  length  of  the  active  portion  and  the 
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increased  thickness  of  its  walls  represent,  however,  another 
phase  of  its  activity  -viz.  retraction.  The  distinction  between 
contraction  and  retraction  of  muscle  is  simple:  contraction 
is  a  temporary  reduction  in  length  of  the  muscle,  which  may 
be  succeeded  by  complete  elongation  to  its  original  length  ;  but 
retraction  signifies  permanent  shortening,  complete  elonga- 
tion being  impossible  so  long  as  the  retraction  lasts.  In  the 
case  of  a  muscle  contracting  intermittently,  a  certain  amount 
of  retraction  may  accompany  each  contraction,  unless,  when 
the  contraction  passes  off,  it  is  ngain  elongated  to  the  full 
extent.  Shortening  from  retraction  will  thus  become  progres- 
sive. This  is  what  occurs  in  the  uterus  during  the  second 
stage  of  labour  :  as  the  foetus  is  driven  with  each  contraction 
lower  down  into  the  pelvis,  a  certain  amount  of  the  advance 
is  made  good  by  retraction.  If  retraction  did  not  occur,  then 
the  elastic  recoil  of  the  soft  structures  composing  the  walls 
of  the  undilated  parts  of  the  canal  would  act  through  the 
lower  pole  of  the  ovum  upon  the  uterine  muscle  and  com- 
pletely elongate  it,  so  that  the  foetus  would  return  to  the 
position  it  occupied  before  the  contraction  occurred.  Advance 
under  such  circumstances  would  of  course  be  much  delayed. 
Eetraction,  therefore,  maintains  a  certain  amount  of  the 
progress  made  during  each  contraction.  It  will  also  be 
noticed  that  retraction  must  cause  some  diminution  in  the 
superficial  area  of  the  uterine  wall ;  this  is  of  importance 
in  regard  to  the  mechanism  of  separation  of  the  after-birth. 
In  cases  of  obstructed  labour  retraction  becomes  greatly 
exaggerated,  so  that  the  retraction  ring  forms  a  ridge  which 
can  be  recognised  by  palpation  through  the  abdominal  walls 
(see  p.  332). 

Dilatation  of  the  lower  segment  and  cervix  is  brought 
about  by  the  uterine  contractions  acting  either  through  the 
bag  of  waters  or  directly  through  the  presenting  part.  The 
conical  shape  and  elastic  consistence  of  the  bag  will  enable  it 
to  dilate  the  canal  equally,  acting  as  a  '  fluid  wedge.'  The 
presenting  part  forms  a  much  less  efficient  dilator,  partly  be- 
cause it  is  inelastic,  partly  because  it  does  not  adapt  itself  so 
readily  in  shape  to  the  dilating  canal.  A  certain  relationship 
normally  exists  between  active  contractions  of  the  body  of  the 
uterus  and  dilatation  of  the  cervix ;  whenever  active  contrac- 
tions occur  the  cervix  at  once  begins  to  open  ;  and,  conversely, 
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if  the  cervix  is  artificially  dilated,  active  contractions  wiH  be 
induced  in  the  body  of  the  uterus.  This  physiological  rela- 
tionship has  been  termed  the  polaritfj  of  the  uterus.  It  has 
also  been  suggested  that  the  longitudinal  fibres  of  the  outer 
muscular  wall,  when  contracting,  tend  to  pull  the  cervix 
upwards  over  the  presenting  part,  and  thus  to  some  extent 
assist  the  process  of  dilatation. 

Anything  interfering  with  the  normal  mechanism,  such  as 
inefiicient  contractions,  jDremature  rupture  of  the  membranes, 
or  structural  alterations  in  the  cervix,  will  prevent  or  delay 
the  occurrence  of  dilatation. 

The  Labour  Centre.— ii  is  possible  that  the  process  of 
parturition  is  under  the  control  of  a  special  centre  in  the 
lumbar  enlargement  of  the  spinal  cord,  for  it  is  well  known 
that  in  certain  animals  powerful  uterine  contractions  can  be 
induced  by  experimental  stimulation  of  the  lumbar  enlarge- 
ment. Also,  women  suffering  from  paraplegia  due  to  injury 
or  disease  affecting  the  cord  above  the  level  of  the  lumbar 
enlargement  may  pass  through  an  easy  and  rapid  labour, 
which  is,  of  course,  painless.  These  facts,  however,  do  not 
suffice  to  prove  the  existence  of  a  labour  centre  ;  for  large 
sympathetic  ganglia  are  found  at  the  sides  of  the  uterus, 
between  the  layers  of  the  broad  ligament,  which  may,  by 
automatic  action,  themselves  induce  contractions.  Certainly 
in  some  animals  rhythmic  contractions  of  the  uterine  muscle 
may  be  induced  by  stimulating  these  ganglia,  or  the  uterus 
may  be  made  to  contract  after  its  removal  from  the  body  in 
the  same  manner.  In  the  human  subject,  however,  the 
balance  of  probability  is  in  favour  of  the  existence  of  a  centre 
in  the  cord. 

The  manner  in  which  the  nerve  centres,  whether  peripheral 
or  spinal,  are  so  excited  as  to  initiate  the  process  of  labour  is 
unknown.  The  onset  of  labour  is  no  doubt  due  in  some  way 
to  stimulation  of  these  centres,  and  although  many  hypotheses 
have  been  advanced,  the  fact  remains  that  there  is  little  or 
no  evidence  in  favour  of  any  of  them,  and  accordingly  they 
need  not  be  discussed.  The  progressive  increase  in  the 
activity  of  these  centres  when  once  labour  has  commenced 
may  be  simply  explained  by  peripheral  stimuli  coming  from 
the  uterine  nerves,  which  are  stretched  by  dilatation  or  com- 
pressed by  muscular  contraction. 
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General  Effects  of  Labour.  —During  a  uterine  contrac- 
tion it  is  noticed  that  the  foetal  heart  beats  more  slowly  and 
more  feebly,  but  quickly  recovers  its  normal  action  as  the 
pain  passes  off.  The  uterine  souffle  becomes  louder  at  the 
commencement  of  a  contraction,  then  rapidly  diminishes,  and 
becomes  quite  inaudible  at  the  acme  of  the  contraction. 
The  mother's  pulse  is  quickened  during  the  contractions.  The 
amount  of  blood  lost  during  normal  labour  averages  about  ten 
ounces,  more  than  half  of  which  accompanies  the  placenta. 
The  general  effects  of  normal  labour  upon  the  mother  are 
merely  those  of  physical  exhaustion ;  the  temperature  is 
seldom  elevated  more  than  one  degree,  and  at  the  close  the 
pulse  is  only  quickened  by  some  ten  to  fifteen  beats  above  the 
normal.  A  trace  of  albumen  is  frequently  found  in  the  urine 
of  perfectly  healthy  women  during  normal  labour  ;  this  is 
especially  common  in  primiparse. 


Anatomy  and  Physiology  of  the  Third  Stage  of  Labour 

It  has  now  been  demonstrated  by  the  study  of  frozen 
sections  that  separation  of  the  placenta  and  the  greater  part 
of  the  membranes  does  not  occur  until  the  third  stage  (see 
fig.  99).  At  the  beginning  of  this  stage  the  uterus  measures 
about  8  inches  (20  cm.)  vertically  and  4  inches  (10  cm.) 
antero-posteriorly ;  its  wall  is  greatly  thickened  at  all  parts 
except  the  placental' site.  The  uterine  cavity  is  so  reduced  that 
the  placenta  practically  fills  it.  The  membranes  are  still 
attached  to  the  uterine  wall  except  in  the  lower  segment, 
from  which  they  are  detached  during  the  stage  of  dilatation, 
while  the  placenta  is  folded  and  much  reduced  in  size.  The 
plane  of  cleavage  runs  through  the  cavernous  layer  of  the 
decidua  basalis  (fig.  12),  the  deepest  part  of  which  remams 
attached  to  the  uterine  wall.  _  . 

It  is,  however,  quite  clear  that  in  the  great  majority  of 
cases  the  placenta  is  delivered  in  one  of  the  following  two 
ways :  (1)  In  some  instances  a  portion  of  the  placenta  near 
its  centre  becomes  separated,  and  ha3morrhage  from  the  torn 
uterine  sinuses  occurs  at  that  spot.  As  more  blood  is  effused 
an  increase  in  the  area  of  separation  occurs  by  the  formation 
of  a  retro-placental  blood  clot.  The  centre  of  the  placenta  is 
thus  forced  down  towards  the  cervix,  where  its  foetal  surface 
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presents  ;  it  then  passes  through  the  aperture  in  the  mem- 
branes formed  by  the  passage  of  the  foetus,  and  enters  the 
vagina,  puUing  the  membranes  oif  behind  it  and  turning  them 
inside  out  (fig.  100).  This  mode  of  separation,  which  can  fre- 
quently  be  observed,  was  first  described  by  Schultze.  (2)  The 
second  mode  of  separation  of  the  placenta  is  illustrated  in 
fig.  101.    Detachment  commences  at  the  lower  pole,  which  is 


Fia.  100. — Sepaeation  of  the  Placenta  by  Fobmation  of 
Retko-placental  .Clot.  (Vakniee.) 

not  subjected  to  the  same  amount  of  compression  as  the  re- 
mainder of  the  placenta,  and  the  whole  organ  is  gradually 
forced  into  the  cervix,  the  upper  pole  being  the  last  to  leave 
the  uterine  cavity.  The  uterine  surface  of  the  placenta 
presents  in  this  case. 

The  mechanism  of  the  latter  mode  of  separation  has  been 
explamed  by  Barbour  as  follows  :  When  retraction  occurs  after 
the  expulsion  of  the  child,  the  area  of  the  uterine  surface  is 
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much  diminished  ;  the  placenta,  being  an  inelastic  organ, 
cannot  follow  this  diminution  to  any  great  extent,  and  there- 
fore becomes  detached,  the  uterine  wall  tearing  itself  away 
from  the  placenta.  This  process  begins  at  the  lower  pole, 
because  there  the  edge  is  entirely  unsupported.  Separation, 
thus  commenced,  is  advanced  by  each  recurring  contraction, 
and  h£Emorrhage  plays  no  part  in  this  mechanism.    In  the  case 


Bare  portion  of 
placental  site 


Fio.  IOI.-Sepakation  of  the  Placenta  from  below  tipwards.  (Bumm.) 

of  the  first-mentioned  mode  of  separation,  on  the  other  hand, 
relaxation  of  the  uterus  at  the  placental  site,  leadmg  to^ 
effusion  of  blood,  is  probably  the  initial  factor  in  its  produc- 
tion. This  mode  of  separation  will  therefore  be  me  with  ^ 
when  retraction  in  the  third  stage  is  inadequate.  It  has 
been  suggested  that  in  cases  of  fundal  msertion  o  the^ 
nlacenta  the  same  result  may  occur  without  ha3morrhage  , 
Ihe  ctLl  portion  of  the  placenta,  being  then  unsupported,! 
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becomes  first  detached  by  retraction  and  then  driven  down- 
wards by  contractions,  thus  causing  the  foetal  surface  to 
present  in  the  cervix. 

The  separated  placenta  is  expelled  through  the  cervix, 
vagina,  and  vulva  mainly  by  the  action  of  the  accessory 
muscles ;  uterine  contractions  are  at  this  stage  too  feeble  to 
play  any  important  part  in  the  process  of  expulsion. 


The  Mechanism  of  Normal  Labour 

In  this  section  will  be  described  the  effects  produced  by 
the  expulsive  forces  upon  the  ovum,  and  the  manner  in  which 
the  process  of  expulsion  is  accomplished. 

First  and  Second  Stages.— It  will  be  understood  that 
during  the  greater  part  of  the  process  of  labour  the  uterine 
contractions  do  not 
act  directly  upon  the 
body  of  the  fcetus,  for 
the  latter  is  com- 
pletely protected  by 
the  amniotic  fluid. 
Pressure  is  trans- 
mitted to  the  foetus 
only  through  this  fluid 
covering,  and  since 
pressure  is  trans- 
mitted by  a  fluid  me- 
dium equally  in  all 
directions,  the  effect 
must  be  mainly  of  the 
nature  of  general  com- 
pression by  increase 
of  intra-uterine  ten- 
sion {general  or  in- 
direct intra-uterine 
pressicre)  (fig.  102). 
In  this  way  an  ex- 
pulsive 

however,  be  exerted 
upon  the  complete  ovum  (membranes  unruptured),  causing  it 
to  protrude  through  the  dilating  cervix,  and  in  some  cases  an 


Fig.  102. — General  ob  Indirect  Intra- 
uterine Pressure.  (Dakin.) 

action     will.    The  arrows  indicate  tlie  direction  of  the  force  exerted  by  the 

contracting  nterus. 
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unruptured  ovum  may  be  thus  completely  expelled  from  the 
uterus  ;  but  here  the  expulsive  forces  never  act  directly  upon 
the  body  of  the  foetus  at  all.  While  the  membranes  remain 
intact,  or  when  sufficient  liquor  amnii  is  retained,  it  follows 
that  no  effects  injurious  to  the  foetus  can  be  produced.  The 
direction  of  the  advance  at  this  stage  must  be  that  of  least 
resistance -viz.  through  the  expanding  cervix.  This  direction 
will  be  represented  by  a  line  drawn  at  right-angles  to  the 
plane  of  the  internal  os-the  axis  of  the  internal  os.  When 
the  uterus  is  made  erect  by  contraction,  and  there  is  only 

slight  lateral  obliquity,  the 
axis  of  the  uterus  and  the 
axis  of  the  internal  os  are 
practically  identical,  and  cor- 
respond with  the  axis  of  the 
pelvic  brim. 

When  the  membranes 
have  ruptured  and  the  greater 
part  of  the  liquor  amnii  has 
escaped— i.e.  towards  the  end 
of  the  second  stage  of  labour 
— the  contracting  uterine  wall 
comes  down  upon  the  body  of 
the  foetus,  exerting  j)ressure 
directly  upon  it  {direct  intra- 
itterine  pressure)  (fig.  103). 
The  driving  force  now  acts 
upon  the  breech,  and  the  line 
of  advance  will  be  the  line  of 
the  foetal  axis ;  this  corre- 
sponds under  normal  conditions  to  the  axis  of  the  pelvic  inlet. 
The  term  fcetal  axis  pressure  is  often  applied  to  the  uterine 
force  at  this  stage.  Force  thus  exerted  upon  the  trunk  of  the 
foetus,  when  the  head  is  in  the  pelvic  cavity,  will  cause  the 
head  to  advance  in  the  direction  of  that  part  of  the  pelvic 
axis  to  which  it  corresponds  at  the  time.  It  will  be  clear  that 
prolonged  pressure  in  these  circumstances  may  produce  in- 
iurious  effects  through  direct  compression  of  the  body  of  the 
foetus,  the  placenta,  or  the  cord. 

In  normal  labour  the  progress  of  the  foetus  through  the 
birth-canal  is  watched  by  observing  the  advance  of  the  fcetal 


Fig.  103. — Dibect  Intba-uteeine,  ob 
Fcetal  Axis  Pbessube.  (Dakin.) 
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head ;  the  rehition  of  the  head  to  the  pelvic  brim  at  the  com- 
mencement of  labour  is  therefore  of  great  importance.  It  has 
already  been  stated  that  the  vertex  presents  in  96  per  cent, 
of  all  labours.  This  predominant  frequency  is  due  to  two 
causes :  (1)  under  normal  conditions  the  foetal  ovoid  adapts 
itself  best  to  the  shape  of  the  uterus  when  the  head  lies  below, 
the  breech  above ;  (2)  the  centre  of  gravity  of  the  foetus  lies 
nearer  the  head  than  the  breech,  therefore  the  foetus  will,  if 
undisturbed,  float  in  the  liquor  amnii  with  the  head  below. 

With  the  vertex  presenting,  the  foetus  may  occupy  four 
different  positions :  the  back  may  be  anterior  and  directed 
either  to  the  left  or  right  of  the  mother ;  or  the  back  may  be 
posterior  and  directed  either  to  the  right  or  left  of  the  mother. 
The  part  of  the  vertex  which  corresponds  with  and  indicates 
the  position  of  the  back  is,  of  course,  the  occiput;  this  is 
termed  the  denominator  of  the  positions  which  are  named 
from  it  thus  (figs.  104-107) : 

1st  position  .       .       .  Left  occipito -anterior     .  .  .  L.O.A. 

2nd   Right  oceipito-anterior   .  .  .  R.O.A. 

3rd     „       .       .       .  Right  occipito-posterior  .  .  .  R.O.P. 

4th     „       .       .       .  Left  occipito-posterior    .  .  L.O.P. 

The  term  position  thus  indicates  the  relation  of  the  back 
of  the  foetus  to  the  mother,  and  it  will  be  found  that  in  all 
presentations  the  four  positions  correspond  (see  p.  243).  In 
the  first  and  third  positions  the  diameter  of  engagement 
of  the  head  roughly  corresponds  with  the  right  oblique 
diameter  of  the  pelvic  brim;  in  the  second  and  fourth 
positions  it  corresponds  with  the  left  oblique. 

The  frequency  of  the  various  positions  of  the  vertex  may 
be  stated  as  follows  : 

1st  position  .       .  74%  ^,Right  oblique  diameter  .       .  04% 

2nd  „..■"■ 


3rd 
4th 


Left        „  „      .       .  (jo' 


/o 


From  this  it  will  be  seen  that  the  vertex  engages  in  the 
nght  oblique  diameter  about  sixteen  times  oftener  than  in 
the  left ;  this  is  mainly  due  to  the  fact  that  the  left  oblique 
IS  encroached  upon  by  the  presence  of  the  sigmoid  flexure  and 
rectum,  and  therefore  does  not  accommodate  the  head  so  well 
as  Its  fellow.    Again,  the  first  position  is  three  to  four  times 
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Fig.  104. — Vertex  Presentation.    First  Position  (L.O.A.). 

(FARABaJtTF  AND  VaRNIER.) 


Fio.  105.— Vertex  Presentation.    Second  Position  {R.O.A.). 
(Farabceuf  and  Varnier.) 
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FfG.  106. — Vertex  Pebsentation.    Third  Position  (R.O.P.). 
(Farabodu]?  and  Varniee.) 


Fig.  107.— Vertex  Presentation.    Fourth  Position  (L.O.P.). 
(Farabceui'  and  Varnibr.) 


202 


NOEMAL  r^ABOUE 


more  frequent  than  the  third  ;  this  is  to  be  accounted  for  by 
the  fact  that  the  fcBtus  lies  more  easily  in  the  uterus  when  the 
back  is  anterior  than  when  it  is  posterior.  In  the  latter  the 
convexity  of  the  foetal  spine  is  opposed  to  the  convexity  of 
the  maternal  lumbar  vertebrae,  while  in  the  former  the  ventral 
aspect  of  the  foetus  adapts  itself  easily  to  the  curve  of  the 
spinal  column.  In  the  fourth  position— the  rarest— the  con- 
ditions are  the  least  favourable  -  viz.  engagement  in  the  left 


Fig.  108. — Anterior  Asynclitism  ;  Nagele's  Obliquity.  (Bumm.) 

The  truuk  lies  away  from  the  materual  spiue. 


oblique  diameter,  and  posterior  position  of  the  back.  As 
we  shall  see,  the  posterior  position  of  the  back  is  also  apt 
to  cause  some  disturbance  of  the  normal  foetal  attitude  of 
flexion. 

The  study  of  frozen  sections  has  proved  that  when  the 
vertex  engages  in  the  pelvic  brim,  owing  to  the  lateral  incli- 
nation of  the  head  and  to  other  causes,  one  parietal  bone 
frequently  lies  at  a  lower  level  than  the  other  (fig.  108)  ;  as 
a  result  the  sagittal  suture  does  not  correspond  precisely  to 
the  oblique  diameter  of  the  brim,  but  lies  either  in  front  of  or 
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behind  it.  This  is  known  as  asynclitism.  Usually  the  head 
inclines  to  the  posterior  shoulder,  the  anterior  jjarietal  bone 
is  below  the  posterior,  and  the  sagittal  suture  lies  nearer 
the  promontory  than  the  symphysis  {anterior  asynclitism 
or  Ndgele's  obliquity);  sometimes,  however,  the  sagittal 
suture  lies  nearer  the  symphysis  than  the  promontory  {pos- 
terior asynclitism).  The  former  is  found  chiefly  in  multiparte, 
the  latter  in  primiparse,  the  reason  being  that  in  primiparae 


Fig.  109.— Posteeiok  Asynclitism.  (Bumm.) 


Tlie  trunk  lies  close  to  the  maternal  spine. 


the  relatively  tense  abdominal  walls  tend  to  keep  the  uterus 
back  and  so  prevent  the  body  of  the  fcetus  from  coming 
forward  into  the  line  of  the  axis  of  the  brim ;  accordingly, 
when  the  head  enters  the  brim  the  posterior  parietal  bone  is 
lower  than  the  anterior  (figs.  108  and  109) .  Sectional  anatomy 
has  shown  that  in  some  cases  (about  25  per  cent.)  this  lateral 
mclmation  is  absent,  and  the  sagittal  suture  corresponds 
to  the  oblique  diameter  of  the  pelvis.  It  is  probable  that 
under  normal  conditions  asynclitism  is  corrected  very  earlv 
m  labour. 
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Fig.  110. — FiBST  Position  of  the  Vertex  (L.O.A.),  Antebioe 

ASYNCUTISM. 


The  relation  of  the  head  to  the  pelvis  at  the  onset  of  labour 
in  the  four  positions  of  the  vertex  as  it  appears  when  viewed 
through  the  outlet,  is  shown  in  figs.  110  to  113.  It  will  be 
seen  that  the  sagittal  suture  roughly  corresponds  to  one  of 
the  oblique  diameters,  but  may  lie  a  little  in  front  or  behind 


Fig.  111.— Second  Position  of  the  Vertex  (R.O.A.),  Posteiuor 

Asynclitism. 
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Fig.  112. — Thibd  Position  of  the  Vertex  (R.O.P.). 
Head  faibly  well  Flexed. 


it  as  asynclitism  is  more  or  less  pronounced.  At  one  end  of 
the  suture  lies  the  anterior  fontanelle,  at  the  other  end  the 
posterior  fontanelle.  If  the  head  is  well  flexed,  the  posterior 
fontanelle  is  lower  than  the  anterior ;  if  the  head  is  im- 
perfectly flexed,  this  will  not  be  the  case.  These  points  will 
again  arise  in  connection  with  the  diagnosis  of  position  (p.  229). 


Fig.  113.— Fourth  Position  of  the  Vertex  (L.O.P.),  Anterior 
Asynclitism.    Incomplete  Flexion. 
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In  passing  through  the  pelvis,  the  foetus,  in  addition 
to  following  the  curved  line  of  the  pelvic  axis,  describes  a 
certain  definite  series  of  movements  which  alter  its  relations 
to  the  pelvic  canal.  The  valuable  information  obtained  in 
recent  years  by  the  study  of  frozen  sections  of  women  who 
have  died  in  labour  has  made  it  necessary  to  modify  certain 
of  the  older  views  regarding  the  nature  and  causation  of  these 
movements.  It  is  customary  to  describe  them  as  movements 
of  the  head,  but  in  reality  the  head  is  only  the  index ;  ex- 
ternal rotation  is  essentially  a  movement  of  the  trunk,  and 
it  is  probable,  as  we  shall  see,  that  the  same  is  also  true  of 
flexion  and  extension. 

It  will,  of  course,  be  understood  that  throughout  the  first 
and  second  stages  of  labour  there  is  a  more  or  less  con- 
tinuous movement  of  descent.  A^ccompanying  this  four  other 
movements  are  described — viz. :  (I.)  Flexion ;  (II.)  Internal 
Botation;  (III.)  Extension;  (IV.)  Bestitiition  and  External 
notation. 

I.  Flexion. — Sectional  anatomy  has  shown  that  under 
normal  conditions  the  head  as  a  rule  is  flexed  before  labour 
begins.  The  degree  of  flexion  is,  however,  subject  to  slight 
variation,  even  under  normal  conditions  ;  when  fully  flexed 
the  chin  is  in  contact  with  the  chest,  but  this  may  be  modified 
by  an  unusually  high  position  of  the  arms,  or  by  other  causes. 
Flexion  therefore  is  an  attitude,  not  a  movement,  and  the  old 
view  that  it  was  normally  produced  during  labour  must  be 
abandoned.  Disturbances  of  the  normal  foetal  attitude  of 
flexion  at  the  onset  of  labour  are,  however,  not  uncommon, 
causing  the  head  to  enter  the  brim  in  an  attitude  of  deficient 
flexion  or  of  extension.  During  its  passage  through  the  pelvis 
it  may  then  become  flexed,  and  the  mechanism  of  the  process 
may  therefore  be  briefly  referred  to,  but  it  must  be  under- 
stood that  such  explanations  are  superfluous  when 'the  attitude 
of  the  foetus  before  labour  is  normal.  The  conventional 
explanations  of  the  movement  of  flexion  are  three  in  number : 

(a)  The  Wedge  Theorij.— When  the  foetal  head  is  looked 
at  from  the  side  it  will  be  observed  that  its  outline  forms  a 
wedge  with  unequal  sides  ;  the  apex  of  the  wedge  is  near  the 
posterior  end  of  the  sagittal  suture,  and  the  posterior  side  is 
steeper  than  the  anterior  (fig.  97).  In  a  vertex  presentation, 
when  the  head  is  incompletely  flexed,  the  steep  posterior  side 
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Fia.  114. — Effect  of  the  Wedge  Shape 
OF  THE  Head  m  peoducinq  Flexion. 
(Modified  from  Galabin.)  , 

A,  B.  Diameter  of  engagement.  C,  D.  Slope  of 
anterior  side  of  lateral  wedge.  E,  D.  Slope  of 
posterior  side  of  lateral  wedge.  The  arrows  indi- 
cate the  effect  of  the  elastic  pressure  of  the 
girdle  of  contact. 


of  the  wedge  will  meet  with  less  resistance  from  contact  with 
the  passages  than  the  anterior— i.e.  the  occiput  will  advance 
more  quickly  than  the  sin- 
ciput, and  the  head  will 
thus  tend  to  move  upon  the 
occipito-atloid  articulation 
into  the  attitude  of  flexion. 
This  eflect  will  be  increased 
by  the  elastic  pressure  ex- 
ercised by  the  resisting 
girdle  of  contact,  for  this 
pressure  is  applied  to  the 
front  and  back  of  the  head 
at  slightly  different  levels, 
thus  forming  a  couple  of 
forces  the  tendency  of 
which  must  be  to  rotate 
the  head  still  further  upon 
its  transverse  axis  so  as 
to  bring  the  occiput  lower 
than  the  sinciput  (fig.  114). 
These  effects  will  be  produced  at  all  periods  of  the  first  and 
second  stages  whether  the  membranes  are  ruptured  or  not. 

(b)  The  Lever  Theory. — The  spinal  column  is  articu- 
lated to  the  skull  somewhat  nearer  the  posterior  than  the 
anterior  end ;  force  transmitted  by  direct  pressure  to  the 
head  through  the  foetal  trunk  will  therefore  act  more  power- 
fully upon  the  occiput  than  the  sinciput,  and  will  cause  the 
former  to  descend  below  the  latter— i.e.  it  will  flex  the  head. 
As  we  have  seen,  it  is  impossible  for  this  effect  to  be  produced 
until  the  liquor  amnii  has  almost  all  drained  away  and  the 
contracting  uterine  wall  comes  in  contact  with  the  body  of  the 
foetus— i.e.  towards  the  end  of  the  second  stage. 

(c)  Obliquity  of  the  Uterus.— It  has  been  mentioned  that 
the  gravid  uterus  at  term  is  normally  inclined  a  little  to  one 
or  other  side  of  the  middle  line,  usually  to  the  right.  From 
this  it  has  been  argued  that  force  transmitted  in  the  uterine 
axis  will  be  directed  obliquely  to  the  side  opposite  to  that  to 
which  the  uterus  is  inclined.  Therefore,  with  right  uterine 
obliquity,  when  the  occiput  lies  to  the  left,  the  greater  force 
applied  to  the  posterior  end  of  the  head  will  promote  flexion 
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by  causing  the  head  to  move  upon  the  occipito-atloid  articu- 
lation.   If  the  obliquity  of  the  uterus  should  be  left  instead 
of  right,  then  extension  would  be  promoted  instead  of  flexion 
the  uterine  force  acting  more  powerfully  upon  the  sinci- 
put.   It  IS  probable,  however,  that  little  importance  can 


BREGMA 


SrWCIPUT 


Fio.  115. — CI,  The  Position  and  Shape  of  the  ScrB-occiPtTO-BKEGMATic 
Plane  of  the  Fcetal  Head.    b.  The  Position  and  Shape  of  the  Sub- 

OCCIPITO-FRONTAL  PlANE  OF  THE  FCETAL  HeAD.  (EdGAR.) 


be  attached  to  this  mechanism  under  normal  conditions,  for 
when  the  uterus  contracts  it  tends  to  become  erect,  thus 
diminishing  its  lateral  obliquity  ;  the  position  it  occupies 
when  at  rest  can  have  no  effect  upon  the  advance  of  the  head. 

It  must  be  recollected  that  when  flexion  is  deficient  the 
diameter  of  engagement  is  longer  than  when  it  is  complete, 
and  the  difficulties  attending  the  passage  of  the  head  are 
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"reater.    When  the  head  is  flexed  to  the  greatest  possible 
extent,  the  sub-occipito-bregmatic  diameter  engages.  The 
shape  of  the  head  in  the  plane  of  this  diameter  is  shown  in 
fig.  115,  a;  its  dimensions  are  well  within  those  of  the  pelvic 
brim  or  cavity.    When  the  head  is  less  fully  flexed  the  sub- 
occipito-frontal  diameter  becomes  engaged ;  the  shape  and 
size  of  the  plane  of  this  diameter  are  shown  in  fig.  115,  h. 
This  plane  is  approximately  quadrilateral,  and  is  therefore 
not  so  well  adapted  to  pass 
easily  through  the  pelvis, 
while  its  dimensions  are  of 
course  greater  than  those  of 
the  sub-occipito-bregmatic 
plane.    When  the  head  is 
midway    between  flexion 
and  extension,  the  occipito- 
frontal diameter  engages, 
and  the  plane  of  this  dia- 
meter has  the  same  shape, 
but  is  of  even  larger  size 
than   the   sub  -  occipito  - 
frontal  (fig.  116).    It  will 
therefore  be  apparent  that 
complete  flexion  of  the  head 
is  of  great  mechanical  ad- 
vantage in  a  vertex  pre- 
sentation,  since    in  this 
position  the  plane  of  en- 
gagement is  not  only  the 
smallest  possible,  but  also 
of   a    shape   which  will 
readily  pass  through  the 
pelvic  canal.  It  is,  however,  probable  that  at  the  beginning  of 
labour  the  head  usually  engages  in  the  sub-occipito-frontal 
plane,  or  in  a  plane  intermediate  between  this  and  the  sub- 
occipito-bregmatic  (see  fig.  104),  and  if  the  dimensions  of  the 
head  and  the  pelvis  are  normal,  it  may  pass  through  without 
any  marked  increase  of  flexion  being  produced. 

II.  Internal  Botation.~The  head  enters  the  pelvic  brim, 
as  we  have  seen,  approximately  in  the  oblique  diameter  ;  in- 
ternal rotation  is  a  movement  which  carries  the  head  into  the 

14 


SINCIPUT 

Fia.  116. — The  Position  and  Shape  of 
THE  OccipiTO-FRONTAL  Plane.  (Edgab.) 
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antero-posterior  diameter  of  the  pelvic  outlet.  The  advantage 
gained  by  this  movement  is  that  the  diameter  of  engagement  is 
brought  into  the  longest  diameter  of  the  pelvic  outlet,  for  when 
the  coccyx  is  extended  the  antero-posterior  measures  about 
five  and  a-quarter  inches.  In  the  first  and  second  positions 
internal  rotation  almost  always  brings  the  occiput  forwards 
under  the  pubic  arch ;  in  the  third  and  fourth  positions  the 
same  thing  usually  occurs ;  but  sometimes,  from  causes 
which  will  be  mentioned  later,  the  occiput  rotates  backwards 
into  the  sacral  hollow  while  the  sinciput  comes  to  the  front. 
In  the  first  and  fourth  positions  the  direction  of  forward 
rotation  is  from  left  to  right ;  in  the  second  and  third  from 
right  to  left. 

Forward  Botation  of  the  Occiput. — The  essential  cause 
of  this  movement  is  the  influence  of  the  sloping  pelvic  floor. 
As  we  have  seen,  the  soft  parts  forming  the  pelvic  floor 
slope  from  behind  forwards  and  downwards,  and  from  the 
sides,  forwards,  downwards,  and  inwards — towards  the  middle 
line.  Therefore  a  body  coming  in  contact  with  any  part  of 
the  pelvic  floor  will  be  directed  by  it  forwards  and  downwards 
under  the  pubic  arch.  When  the  head  is  flexed  the  pos- 
terior part  of  the  vertex  reaches  the  pelvic  floor  in  advance 
of  the  anterior,  and  is  accordingly  directed  forwards  by  its 
slope ;  in  other  words,  the  occiput  rotates  under  the  pubic 
arch.  This  will  occur  whether  the  occiput  lies  in  an  anterior 
01'  a  posterior  position.  Since  the  pelvic  floor  is  deficient 
anteriorly  in  relation  to  the  wide  pubic  arch,  the  part  of  the 
head  which  moves  forwards  is  moving  in  the  direction  of  least 
resistance,  and  there  is  nothing  to  oppose  it.  The  movement 
of  forward  rotation  is  much  longer  in  the  case  of  posterior 
than  anterior  positions  of  the  vertex,  the  difference  being 
represented  by  about  a  quarter  of  a  circle. 

Barbour's  section  of  a  woman  who  died  during  the  second 
stage  (fig.  83)  shows  the  movement  of  internal  rotation  in 
progress,  the  occiput  coming  forwards,  while  dilatation  of  the 
vulva  has  begun. 

Bachioard  Botation  of  the  Occiput.— li,  in  an  occipito- 
posterior  position,  the  head  is  extended  so  as  to  bring  the  • 
occipito-frontal  diameter  into  the  pelvic  brim,  the  anterior 
end  of  the  vertex  will  form  its  lowest  part  (fig.  116).  When 
this  part  reaches  the  pelvic  floor  it  will  be  directed  downwards 
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and  forwards  under  the  pubic  arch,  and  the  occiput  will  con- 
sequently pass  backwards  into  the  sacral  hollow.  The  primary 
cause  of  backward  rotation  is  therefore  extension  of  the  vertex. 
While  it  is  extremely  rare  in  anterior  positions,  extension  is 
not  uncommon  in  posterior  positions,  and  is  amply  accounted 
for  by  two  considerations  :  (1)  In  posterior  positions  the 
general  attitude  of  flexion  is  often  disturbed  by  some  degree 
of  extension  of  the  spine  which  results  from  the  opposition  of 
the  two  convexities  of  the  foetal  back  and  the  maternal  lumbar 
vertebrte  ;  if  the  fcetal  spine  becomes  extended  the  foetal  head 
will  become  extended  also.  This  implies  that  some  de- 
gree of  extension  is  present  at  the  commencement  of  labour. 
(2)  Extension  may  be  produced 
or  increased  during  labour 
by  the  unfavourable  position 
in  which  the  head  is  placed 
(fig.  117).  The  widest  part 
of  the  foetal  head  lies  behind 
its  centre  and  corresponds  to 
the  bi-parietal  diameter.  In 
a  posterior  position  this  dia- 
meter lies  behind  the  oblique 
diameter  of  the  brim,  between 
the  sacral  promontory  and 
the  ilio-pectineal  eminence— a 
position  where  space  is  limited, 

and  it  therefore  meets  with  opposition  to  its  descent.  The 
narrow  sincipital  end,  on  the  other  hand,  lies  in  the  widest 
part  of  the  pelvis  where  it  can  descend  easily ;  consequently 
the  head  becomes  extended. 

Another  possible  factor  in  the  production  of  backward 
rotation  may  also  be  mentioned.  If  the  vertex  is  so  extended 
as  to  make  the  occipito-frontaj.  the  diameter  of  engagement, 
the  length  of  the  transverse  diameter  of  the  pelvic  cavity 
will  form  a  mechanical  obstacle  to  forward  rotation  of  the 
occiput.  This  diameter  measures  four  and  a-half  inches— ■i.e. 
about  the  same  as  the  occipito-frontal ;  yet,  if  forward  rotation 
occurs,  the  head  must  pass  through  this  diameter  before  the 
occiput  can  reach  the  pubic  arch.  It  will  clearly  be  easier  for 
the  occiput  to  pass  backwards,  thus  bringing  the  diameter  of 
engagement  immediately  into  the  long  diameter  of  the  outlet. 


Fia.  117. — OccrpiTO-posTEiiioR  Posi- 

TIOIT  OF  THE  VERTEX.  (HERMAN.) 

The  (lotted  line  indicates  tlie  bi-parietnl 
diameter. 
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If  the  vertex  is  flexed,  no  difficulty  will  be  occasioned  in 
forward  rotation  by  the  length  of  the  transverse  diameter. 
In  the  case  of  certain  varieties  of  contracted  pelvis  the  inclined 
pla7ies  of  the  ischium  control  the  movement  of  internal  rota- 
tion, but  for  the  reasons  stated  on  page  300  they  are  probably 
inoperative  in  normal  labour. 

It  will  be  understood  from  what  has  been  said  that, 
while  backward  rotation  may  exceptionally  occur  in  anterior 

positions,  this  occurrence  is  extremely 
rare  and  can  only  be  rendered  possible 
by  marked  extension  of  the  head. 
In  posterior  positions  it  occurs  in 
about  one  case  in  ten.  When  back- 
ward rotation  occurs  the  condition  is 
called  dt,  persistent  occipito-posteHor 
OY  face-to-puhes  case. 

III.  Extension. — After  internal 
rotation  has  been  completed  the  head 
emerges  at  the  vulva,  the  occiput 
coming  first,  then,  successively,  the 
vertex,  forehead,  and  face.  When  the 
chin  slides  over  the  edge  of  the  peri- 
neum, it  of  course  becomes  separated 
from  the  chest-wall — i.e.  the  head 
becomes  extended.  It  is  probable, 
however,  that  extension  begins  earlier 
than  this,  and  is  in  fact  part  of  a 
general  change  in  the  attitude  of  the 
foetus  which  takes  place  towards  the 
end  of  the  second  stage.    The  foetus 


FlO.   118. — FCETUS   FEOM  A 

Frozen  Sectton  of  a 
WoAiAN  WHO  Died  in 
Labour  towards  the 
End  of  the  Second 
Staoe  ;  SHO^VINn  Exten- 
sion of  the  Trunk. 
(Barbour.) 


shown  in  fig.  118  is  the  same  as  that 


seen  in  utero  in  fig.  83.  When  care- 
fully examined  it  will  be  noticed  that 
flexion  of  the  trunk  is  not  nearly  so 
marked  as  in  the  foetus  before  the 
onset  of  labour  (fig.  95),  this  change 
being  indicated  by  the  considerable 
interval  which  here  exists  between  the  folded  arms  and  the 
knees.  The  chin  is  also  no  longer  in  contact  with  the  chest. 
In  other  words,  extension  has  already  begun ;  it  is  probably 
a  normal  occurrence  at  this  stage  of  labour.    Complete  exten- 
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sion  of  the  head  only  occurs,  however,  in  the  actual  process  of 
expulsion  through  the  vulva. 

Restitution  and  External  Botatio n. -These  ^ve 
movements  of  the  neck  and  trunk,  the  head  being  merely  the 
index  (1)  Bestitution.-'Nhile  the  head  is  emergmg  m  the 
antero-posterior  diameter  of  the  outlet,  the  shoulders  engage 
in  the  oblique  diameter  of  the  brim.  In  this  attitude  there 
is  sli-ht  torsion  of  the  neck,  and  when  the  head  is  free  a 
slicTht°  movement  occurs,  bringmg  it  into  its  normal  relation 
to^he  bis-acromial  diameter.  In  first  and  fourth  vertex 
positions  this  movement  is  represented  by  a  slight  turn  of 


Fid.  119. — Expulsion  of  the  Shoulders  in  the  ANTEiio-rosTEEioE 
Diameter  of  the  Outlet  ;  Movement  of  Extebnal  Rotation 

COMPLETE.  (DaKIN.) 


the  occiput  to  the  mother's  left ;  in  second  and  third  to 
the  mother's  right. 

(2)  External  Rotation  represents  the  movement  of  the 
shoulders  from  the  oblique  diameter  of  the  brim  to  the  antero- 
posterior diameter  of  the  outlet,  in  which  they  are  born.  The 
anterior  shoulder  rotates  forwards  under  the  pubic  arch,  and 
in  first  vertex  positions  this  movement  carries  the  occiput 
still  further  round  to  the  mother's  left,  so  that  the  face  is  now 
directed  to  the  right  thigh  (fig.  119).  External  rotation  is 
thus  a  continuation  of  the  movement  of  restitution. 

It  is  unnecessary  to  describe  separately  the  movements  of 
the  head  in  all  four  positions  of  the  vertex.  Posterior  positions 
differ  from  anterior  chiefly  in  their  liability  to  be  associated 
with  deficient  flexion  and  in  the  variation  of  the  movement 
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of  internal  rotation  which  is  thus  brought  about.  As  regards 
internal  rotation,  the  conditions  which  induce  forward  or 
backward  rotation  have  been  indicated.  In  the  movements 
of  restitution  and  external  rotation,  the  occiput  always  moves 
to  the  side  where  it  lay  at  the  commencement  of  labour. 

Effect  of  Labour  upon  the  Foetal  Head. —  The  pressure 
to  which  the  head  is  subjected  during  labour  occasions  certain 
alterations  in  the  relations  of  the  movable  bones  of  the  vault 
of  the  skull  to  one  another ;  these  changes  are  termed 
moulding  of  the  head.    The  tabular  portion  of  the  occipital 


Fig.  120.— Head  Moulding,  showing  Overlapping  of  Bones  at  the 
Lambdoidal  and  Sagittal  Sutuees.    (Ribemont-Dessaignes  and  Lepage). 


bone  becomes  depressed  so  as  to  deepen  the  posterior  fontanelle, 
while  the  edge  of  the  bone  slides  under  the  posterior  edges  of 
the  parietal  bones  (fig.  120).  The  same  change  occurs,  but 
to  a  less  marked  extent,  at  the  sagittal  suture ;  one  or  other 
parietal  bone  becomes  slightly  depressed  beneath  its  fellow 
along  the  sagittal  suture.  The  general  effect  of  these  changes 
is  also  seen  in  an  altered  shape  of  the  foetal  head;  the 
pressure  of  the  girdle  of  -  contact  is  appHed  in  the  plane  of 
the  sub-occipito-bregmatic  or  sub-occipito-frontal  diameters; 
this  plane  therefore  becomes  somewhat  compressed,  while 
compensatory  elongation  occurs  in  the  plane  at  right-angles 
to  it-i.6.  the  occipitc-mental  plane.    The  head  consequently 


HEAD  MOULDING 


215 


Fig.  121. — Slight  Moulding  of  the  Postal  Head  in  Vertex  Presenta- 

m 

TION,  WITH  SMALL  CaPUT  ABOUT  THE  MlDDLE  OF  THE   ElGHT  PaRIETAL 

Bone.  (Bumm.) 

The  linear  outliue  represents  the  shape  of  the  head  before  labour. 


Vio.  122.— Extreme  Moulding  of  the  Fostal  Head  in  Vertex  Presenta- 
tion, WITH  Large  Caput  on  the  Posterior  Part  of  the  Right  Parietal 
Bone.  (Bumm.) 
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becomes  lengthened  in  its  occipito-mental  diameter  (occipital 
tuberosity  to  point  of  chin)  and  shortened  in  its  sub-occipito- 
frontal  diameter  (fig.  121).  The  effect  of  moulding  in  occipito- 
posterior  positions  is  described  on  page  240.  The  degree  of 
moulding  met  with  is  proportional  to  the  pressure  to  which 
the  head  is  subjected  during  labour ;  in  the  case  of  an  over- 
sized head  or  an  undersized  pelvis  extreme  moulding  of  this 
type  may  occur  (fig.  122). 

The  pressure  of  the  girdle  of  contact  upon  the  head  also 
indirectly  produces  changes  in  the  scalp.  As  the  head  is 
driven  down,  and  the  passages  dilate,  the  part  of  the  scalp 
lying  in  the  centre  of  the  birth-canal  is  free  from  pressure, 
while  the  part  immediately  above  and  around  it  is  firmly 
compressed  by  contact  with  the  maternal  tissues.  From 
interference  with  venous  return  effusion  of  serous  fluid  into 
the  subcutaneous  cellular  tissue  takes  place  upon  the  exposed 
area  of  the  scalp,  forming  a  swelling  known  as  the  caput 
succeclaneum.  It  is  clear  that  this  change  will  occur  at  the 
end  of  the  first  and  during  the  second  stages  of  labour ;  it  is 
seldom  met  with  until  after  the  membranes  have  ruptured. 
In  ih.Q  first  position  of  the  vertex  the  right  parietal  bone  lies 
in  front  of  and  below  the  left,  and,  owing  to  the  flexed  position 

of  the  head,  the  posterior  end  of 
the  bone  lies  at  a  lower  level 
than  the  anterior.  The  exposed 
area  therefore  corresponds  to  the 
posterior  end  of  the  right  parietal 
bone,  close  to  the  sagittal  suture 
(fig.  123),  and  in  this  position 
the  caput  usually  forms.  The 
size  of  the  caput  is  proportional 
to  the  degree  of  compression  — 
which  again  depends  upon  the 
relation  in  size  of  the  head  and 
the  pelvis— and  to  the  length  of 
time  which  elapses  between  rup- 
ture of  the  membranes  and  ex- 
pulsion of  the  head.  The  presence  of  a  large  caput  upon  the 
unborn  head  is  therefore  an  important  sign  of  obstruction  in 
labour.  The  side  of  the  head  upon  which  the  caput  is  formed 
depends  upon  position ;  its  exact  place  upon  the  parietal  bone 


Pig.  123.— Caput  succedaneum; 
FiKST  Vertex  Position.  (Rise- 
mont-Dessaignes  and  Lepage.  ) 
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depends  upon  the  degree  of  flexion  of  the  head.  In  first  and 
fourth  positions  it  is  on  the  right  parietal ;  in  second  and  third 
positions  upon  the  left ;  when  the  head  is  fully  flexed  it  is 
placed  far  back,  close  to  or  overlapping  the  posterior  fontanelle ; 
when  the  head  is  incompletely  flexed  it  will  be  found  more 
anterior,  and  may  even  be  near  the  anterior  fontanelle.  The 
usual  location  of  the  caput  is  therefore  as  follows  : 

1st  position  .       •       •  Posterior  end  of  right  parietal 

2nd     „  ...  Posterior  end  of  left  parietal 

3rc1  ...  Middle  or  front  of  left  parietal 

4th      „  ...  Middle  or  front  of  right  parietal 

But  if  in  third  and  fourth  positions  the  head  is  well  flexed,  the 
caput  will  be  formed  nearer  the  posterior  part  of  the  bone. 

If  after  internal  rotation  has  occurred  the  head  is  long 
delayed  on  the  pelvic  floor,  a  caput  will  form  upon  the  part 
of  the  scalp  which  presents  at  the  vulva — i.e.  the  region  of  the 
occipital  bone  near  the  posterior  fontanelle.  This  is  sometimes 
called  the  secondary  caput  succedaneum ;  its  place  is  the 
same  in  all  positions  of  the  vertex  when  forward  rotation  of 
the  occiput  occurs ;  it  will  be  found  upon  the  sinciput  in 
face-to-pubes  cases. 

It  will  be  seen  that  the  position  of  the  caput  and  the 
nature  of  the  moulding  are  useful  indications  of  the  position 
occupied  by  the  head  in  the  pelvic  cavity.  They  must  be 
noted  immediately  after  birth,  as  moulding  often  disappears 
in  a  few  hours,  and  the  caput  is  always  absorbed  in  from 
twenty-four  to  forty-eight  hours. 

The  Management  of  Normal  Labour 

In  this  section  will  be  considered  (I.)  antiseptics  ;  (II.)  dia- 
gnosis ;  (III.)  management. 

I.  Antiseptics. — Every  case  of  labour  must  be  conducted 
with  the  most  scrupulous  attention  to  surgical  cleanliness  on 
the  part  of  all  who  are  in  attendance  upon  the  patient. 
Puerperal  infection  is  due  in  the  great  majority  of  instances 
to  the  introduction  of  pathogenic  organisms  into  the  genital 
canal ;  there  may  be  a  few  exceptions  to  this  rule,  but  they  do 
not  impair  its  general  force.  Under  ordinary  circumstances 
surgical  cleanliness  in  obstetric  work  cannot  be  attained  with- 
out the  free  use  of  antiseptics  ;  it  is  probable  that  '  aseptic ' 
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midwifery  will  always  be  restricted  to  lying-in  institutions. 
The  great  majority  of  women  will  no  doubt  at  all  times 
prefer  to  give  birth  to  their  children  in  their  own  homes, 
where  circumstances  are  usually  entirely  unfavourable  to  the 
organisation  of  the  innumerable  details  of  aseptic  work. 

Preparations. — The  greatest  care  must  of  course  be 
taken  in  preparing  instruments,  catheters,  douche  tubes,  &c. 
before  use.  These  and  other  obstetric  instruments  such  as 
forceps  can  conveniently  be  boiled  immediately  before  use  in 
the  patient's  room  in  the  obstetric  steriliser  shown  in  fig.  124. 
This  appliance  is  made  of  suitable  length  to  take  the  usual 
obstetric  instruments,  and  can  be  carried  in  a  bag  of  ordinary 
size.     If  this  plan,  which  is  certainly  the  safest,  is  not 


Fig.  .124. — Obstetbic  Steeilisee. 


adopted,  instruments  should  always  be  boiled  after  use,  and 
then  protected  from  contact  by  being  carefully  wrapped  up  in 
clean  boiled  towels  or  other  toashahle  coverings  until  again 
required.  Before  use  they  must  be  taken  carefully  from  the 
wrappings  with  clean  hands  and  immersed  for  ten  minutes  in 
a  solution  of  lysol  1-160  or  carbolic  acid  1-40,  out  of  which 
they  should  be  taken  only  for  immediate  application.  Cathe- 
ters and  douche  nozzles  should  always  be  boiled  immediately 
before  use. 

The  vulva  always  requires  disinfection  ;  in  the  case  of 
cleanly  persons  this  is  comparatively  easy ;  in  women  whose 
habits  and  surroundings  are  uncleanly  it  maybe  very  difficult, 
so  that  the  vulva  becomes  a  definite  source  of  possible  mfec- 
tion.    It  would,  without  doubt,  be  an  advantage  to  shave  and 
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disinfect  the  vulva  as  for  a  surgical  operation,  but  this  would  be 
misunderstood  and  resented  in  private  practice.  In  every  case 
the  vulva  should  be  first  well  cleansed  with  soap  and  water,  then 
with  fresh  water,  and  finally  thoroughly  swabbed  with  an 
antiseptic  solution  ;  for  this  purpose  carbolic  acid  (1  in  40)  or 
one  of  the  coal-tar  products  such  as  lysol  or  izal  (1  in  160— 
i.e.  5j.  to  Oj.)  is  j)referable  to  mercurial  solutions,  for  fre- 
quent swabbing  is  required  during  labour,  and  the  mercurial 
solutions  when  freely  used  cause  a  good  deal  of  irritation  of 
the  mucous  surfaces.  Only  perfectly  clean  and  fresh  linen,  or 
clean  pads  of  absorbent  wool,  should  be  allowed,  after  the 
external  genitals  have  been  disinfected,  to  come  in  contact 
with  them.  The  hands  and  forearms  of  the  medical  atten- 
dant and  the  nurse  should  first  be  scrubbed  for  five  minutes 
in  hot  water  and  soap  with  a  boiled  nail-brush  ;  then  the  soap 
rinsed  off  m  fresh  hot  water,  and  the  hands  finally  immersed 
for  two  to  three  minutes  in  a  solution  of  1-1,000  biniodide  or 
perchloride  of  mercury.  It  is  almost  superfluous  to  point  out 
that  it  is  impossible  to  sterilise  the  hands  without  first  re- 
moving the  coat,  turning  the  shirt-sleeves  up  above  the 
elbows,  and  removing  rings  from  the  fingers.  If  the  hands 
have  recently  been  infected  from  contact  with  a  septic  mid- 
wifery case  or  a  suppurating  wound,  especial  care  must  be  taken, 
for  it  is  well  known  that  skin  actually  infected  with  patho- 
genic organisms  is  extremely  difficult  to  sterilise,  and  the 
usual  process  should  be  repeated  two  or  three  times  to  ensure 
safety.  Under  these  circumstances  the  use  of  rubber  gloves, 
previously  boiled  for  ten  minutes,  forms  an  additional  safe- 
guard which  should  never  be  omitted.  If  the  precautions 
mentioned  above  are  taken,  the  routine  use  of  rubber  gloves 
in  all  cases  is  unnecessary,  and  their  cost  forms  an  obstacle 
to  their  general  adoption  in  all  classes  of  midwifery  practice. 
But  in  the  cases  of  patients  suffering  from  infectious  dis- 
charges, whether  of  specific  or  septic  origin,  sterilised  gloves 
should  be  worn  not  alone  in  the  patient's  interest,  but  also 
to  protect  the  hands  of  the  attendant  from  infection,  and 
thus  render  it  practicable  for  him  to  attend  other  cases  with 
safety. 

It  must  be  remembered  that  clothing  also  becomes  infected 
by  contact  with  septic  discharges,  and  possibly  also  by  ex- 
posure to  the  atmosphere  of  an  ill-ventilated  room  in  which 
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a  septic  case  is  lying.  Therefore,  in  the  case  of  an  obstetric 
nurse  who  has  attended  a  septic  case,  the  disinfection  of  her 
clothing  becomes  a  matter  of  the  greatest  importance,  and  it 
is  the  duty  of  the  medical  man  under  whom  she  works  to 
see  that  these  precautions  are  carried  out.  All  washable 
articles  should  be  boiled  ;  others  should  be  sent  to  the  local 
sanitary  authority,  by  whom  they  will  be  efficiently  disinfected 
by  heat.  What  is  requisite  for  the  nurse  is  also- requisite 
for  the  medical  attendant,  although  the  danger  in  his  case 
is  less  because  he  is  not  exposed  to  the  risk  of  contact  with 
septic  material  for  such  a  long  period  as  the  nurse.  A  com- 
plete change  of  clothing  and  repeated  disinfection  of  the 
hands  are,  however,  absolutely  necessary  before  passing  from 
a  case  of  infectious  fever,  of  puerperal  or  surgical  infection,  or 
of  suppuration  of  any  kind,  to  one  of  normal  labour.  If  these 
precautions  are  taken,  it  is  not  necessary  for  the  medical 
attendant  or  the  nurse  to  be  suspended  from  obstetric  work 
for  a  longer  period  than  is  required  for  the  due  performance 
of  the  various  steps  in  disinfection  ;  mere  abstinence  from 
work  and  lapse  of  time  (although  the  latter  may  diminish  the 
virulence  of  organisms  deposited  upon  skin  or  clothing)  are 
not  disinfecting  agents  ;  they  cannot  be  relie'd  upon  alone, 
and  if  other  methods  9,re  efficiently  practised  they  are  un- 
necessary. 

In  making  a  vaginal  examination  of  a  parturient  or  lying- 
in  woman,  the  medical  attendant  should  first  disinfect  his 
own  hands  and  then  the  vulva  of  the  patient,  if  no  nurse 
is  present  to  do  this.  The  hands  are  then  again  immersed 
in  the  antiseptic  solution,  and,  while  the  fingers  of  the  left 
hand  separate  the  labia,  the  index  and  middle  fingers  of  the 
right  hand  are  carefully  passed  into  the  vagina,  avoiding  all 
contact  with  the  vulval  hair,  the  patient's  clothing,  or 
bed-clothes.  In  making  the  examination  the  hands  should  be 
used  dripping  wet  with  the  antiseptic  solution ;  no  unguent 
is  necessary,  for  the  wet  fingers  will  not  cause  the  patient  the 
least  discomfort,  and  it  is  well  known  that  the  so-called  anti- 
septic unguents  possess  no  bactericidal  properties,  and  may 
even  be  a  source  of  danger,  for  in  some  of  them  bacteria  in  a 
living  state  may  exist  for  a  long  time.  When  it  is  necessary 
to  repeat  the  examination  the  hands  must  again  be  dis- 
infected, and  the  vulva  swabbed  with  the  antiseptic  solution. 
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Of  the  many  antiseptic  substances  employed  in  surgery, 
there  is  a  general  consensus  of  opinion  that  the  mercurial 
salts  are  the  most  reliable  for  the  disinfection  of  the  skin. 
Biniodide  is  preferable  to  perchloride  of  mercury,  because  it  is 
a  slightly  more  powerful  germicide,  does  not  roughen  the  skin 
when  frequently  used,  and  does  not  coagulate  albumen,  nor 
corrode  steel  instruments.  The  bactericidal  action  of  a  solu- 
tion of  biniodide  of  mercury  is  increased  by  an  admixture 
of  alcohol  in  the  proportion  of  three  parts  of  water  to  one  of 
methylated  spirit.  Eubber,  glass,  or  metal  instruments  should 
all  be  sterilised  by  boiling. 

The  question  of  vaginal  douching  will  be  most  conveniently 
considered  when  dealing  with  the  puerperium  (p.  400),  but  it 
may  be  stated  here  that  douching  is  unnecessary  before  or 
during  labour  in  a  normal  case  when  the  vaginal  canal  is 
healthy.  When  the  membranes  rupture,  and  again  when  the 
body  of  the  child  escapes,  the  passages  are  flushed  from  above 
with  a  large  quantity  of  sterile  fluid  (the  liquor  amnii),  which 
serves  all  the  mechanical  purposes  of  a  douche  and  has  none 
of  its  attendant  risks.  Sometimes  the  amniotic  sac  becomes 
infected  during  labour,  usually  after,  but  sometimes  before, 
rupture  of  the  membranes,  and  then  of  course  this  advantage 
is  lost,  and  if  the  condition  is  recognised  douching  should  be 
employed.  The  presence  of  a  purulent  or  muco-purulent 
vaginal  discharge  also  indicates  the  necessity  for  careful 
douching  during  labour  ;  the  best  antiseptics  under  such 
circumstances  are  lysol  1-240  or  biniodide  of  mercury 
1-4,000. 

II.  Diagnosis. — The  first  examination  of  a  woman  in 
labour  should  be  directed  to  the  recognition  of  the  three 
following  points,  which  are  of  great  practical  importance  : 
(1)  the  presentation  and  position ;  (2)  the  relation  between 
the  size  of  the  foetal  head  and  that  of  the  pelvis  ;  (3)  the 
presence  of  the  foetal  heart- sounds.  These  matters  must  be 
settled  at  the  beginning  of  labour,  and  accordingly  the  exami- 
nation should  be  made  as  early  in  labour  as  possible,  unless 
the  medical  attendant  has  taken  the  precaution,  advised  on 
page  72,  of  making  the  diagnosis  of  these  points  during  the 
latter  weeks  of  pregnancy.  Only  by  this  method  can  causes 
of  obstruction  be  recognised  in  time  to  avoid  the  serious 
maternal  and  foetal  dangers  to  which  they  give  rise  when  their 
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presence  is  not  detected  until  labour  is  advanced.  Both  abdo- 
minal and  vaginal  examination  will  be  required. 

Abdominal  Palpation.— ^qs^vIj  all  the  information  re- 
quired at  this  stage  can  be  obtained  by  examination  of  the 
abdomen  ;  no  risk  or  discomfort  to  the  patient  is  involved  in 
it,  and  it  may  accordingly  be  freely  employed.  A  certain 
amount  of  skill,  which  can  only  be  attained  by  practice  is 
required,  and  the  details  of  palpation  are  much  more  readily ' 
learned  during  pregnancy,  when  the  uterus  is  quiet,  than 
during  labour,  when  it  .is  actively  contracting;  the  student 


Fig.  125. — The  Abdomeit  of  a  Pregnant  Woman  at  TERi^r. 


should  therefore  miss  no  opportunity  of  practising  this  method 
during  the  latter  weeks  of  pregnancy. 

The  patient  should  lie  upon  her  back  with  the  shoulders  • 
slightly  raised,  the  knees  slightly  bent,  and  the  abdomen  com- 
pletely uncovered.  The  hands  should  be  warm,  and  should  | 
be  used  with  gentleness  ;  if  labour  is  actually  in  progress, 
the  manipulations  should  be  suspended  during  the  pains. 
The  level  of  the  fundus  should  first  be  noted :  it  will  usually 
be  found  about  half-way  between  the  umbilicus  and  the  tip 
of  the  ensiform  cartilage  (fig.  125).  The  parts  of  the  foetus 
which  can  be  recognised  by  palpation  are  the  head,  the  breech) 
the  back,  the  anterior  shoulder,  and  the  folded  limbs  lying 
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upon  the  ventral  aspect.  In  normal  labour  the  head  lies  m  the 
lower  uterine  segment  and  the  breech  at  the  fundus,  and  this 
is  the  only  arrangement  with  which  we  are  here  concerned. 
The  lower  pole  of  the  foetus  should  first  be  palpated  by  placing 
the  hands  flat  upon  the  lower  part  of  the  abdomen,  in  the 
position  shown  in  fig.  126  ;  the  finger-tips  are  then  directed 
downwards  and  inwards  and  steady  pressure  made  so  as  to 


Fio.  126. — Abdojitnal  Palpation  :  Locating  the  Head  in  the  Pelvic  Bbim. 

The  First  Pelvic  Gkip. 


force  them  towards  the  pelvic  brim,  and  at  the  same  time 
approximate  them  to  one  another.  This  is  called  the  first 
pelvic  grip,  and  by  it  the  lower  pole  of  the  foetus  may  be 
grasped  between  the  two  hands  and  its  characters  made 
outr  The  head  can  be  distinguished  from  the  breech  by  the 
following  points :  it  is  harder  than  the  breech,  better  defined 
■  in  outline,  and  is  separated  from  the  trunk  by  a  groove  corre- 
sponding to  the  neck ;  by  firmly  drawing  the  fingers  upwards 
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from  the  head  to  the  trunk  the  presence  of  this  groove  can 
usually  be  determmed.  In  a  primipara,  the  head,  at  the  com- 
mencement of  labour,  lies  at  a  lower  level  than  in  a  multipara, 
and  it  is  therefore  less  easily  reached  by  abdominal  palpation. 
In  a  multipara  the  head  usually  lies  above  the  level  of  the 
plane  of  the  brim  at  this  stage  of  labour^  and  accordingly  it 
can  be  more  easily  grasped.  The  head  may  then  be  better 
felt  by  the  second  pelvic  grip,  in  which  the  ulnar  margin  of 
the  hand  is  placed  upon  the  pubes,  and  the  thumb  and  fingers 


-pio,   127.  ABDOMtNAL  PALPATION.     ThE  SeCOND  PELVTC  GRIP. 

spread  so  as  to  include  the  head  between  them  (fig.  127).  It 
will  be  evident  that  the  second  pelvic  grip  will  be  more  useful 
when  the  head  is  high,  the  first  pelvic  grip  when  the  head 
is  low.  In  the  former  case  the  head  can  be  readily  moved 
from  side  to  side ;  in  the  latter  case,  as  it  lies  in  the  pelvic 
brim,  it  is  almost  immovable. 

The  fundus  of  the  uterus  is  next  palpated  with  the  two 
hands  laid  flat  upon  it ;  the  breech  in  this  position  will  be 
felt  to  be  larger,  softer,  and  more  irregular  m  outline  than 
the  head ;  one  buttock  can  often  be  felt  as  a  distinct  rounded 
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prominence,  with  small  parts  moving  spontaneously  (feet) 
beside  it ;  the  buttock  may  also  be  felt  to  rotate. 

The  front  and  sides  of  the  uterus  are  to  be  next  palpated 
in  order  to  locate  the  back  and  the  limbs  (fig.  128).  It 
will  be  remembered  that  the  head  engages  in  one  or  other 
oblique  diameter  of  the  brim  ;  in  the  first  and  second  posi-- 
tions  a  large  area  of  the  back  is  accessible ;  in  the  third  and 
fourth  positions,  however,  only  a  small  part  of  the  back  is 
accessible,  while  the  limbs  will  be  readily  felt  (figs.  104  to 
107).    In  anterior  positions  the  back  will  therefore  form  an 


\.  128.— Abdomdtal  Palpation  :  Locating  the  Back  and  Limbs  ^ 
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extensive  smooth  rounded  surface,  occupying  the  greater  part 
of  the  uterine  area  which  is  accessible  to  palpation ;  at  one 
side  or  the  other  of  the  uterus  small  rounded  prominences 
corresponding  to  the  folded  limbs  will  be  felt ;  they  may  be 
observed  to  move  spontaneously.  In  posterior  positions,  on 
the  other  hand,  the  smooth  area  of  the  back  will  be  missed 
while  the  hmbs  will  be  readily  felt  over  the  greater  part  of 
the  front  of  the  uterus. 

The  position  of  the  anterior  shoulder  should  also  be 
sought.  It  forms  a  comparatively  well-marked  prominence 
a  little  above  the  head,  and  will  be  found  to  the  right  of 
the  middle  line  in  second  and  third  positions,  to  the  left  in 

15 


NOEMAL  LABOUE 

•^iritii-and  fourth  positions;  it  is  nearer  the  middle  line  in 
anterior  than  in  posterior  positions  (figs.  104  to  107). 

It  will  now  be  apparent  that  it  is  possible  to  make  a  com- 
plete diagnosis  of  presentation  and  position  from  abdominal 
palpation  alone.  Thus  the  head  is  in  the  pelvic  brim — vertex 
presentation ;  the  back  is  readily  ieM— anterior  {first  or  second) 
position ;  in  addition,  the  limbs  are  to  the  right,  the  anterior 


Fig.  129.— The  Points  of  ]\Iaximum  Intensity  of  the  Fcetal 
'  Heabt-sounds  in  Vertex  and  Bbeech  Peesentations. 
V  =  vertex  presentation.  B  =  breech  presentation. 

shoulder  to  the  left  of  the  middle  line-/r.9^  position  ;  or  the 
back  cannot  be  located,  but  the  limbs  are  readily  fe\t-posterior 
(third  or  fourth)  position;  in  addition,  the  anterior  shoulder 
is  to  the  right  of  the  middle  \ine-thtrd position. 

AusctUtation  of  the  fcetal  heart  also  yields  valuable  m- 
formation  in  diagnosis  ;  not  only  does  iV^?^"t.rrut  w 
and  position  by  the  locality  over  which  ;t  is  audible,  but  when 
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heard  it  also  proves  that  the.  foetus  is  living,  while  by  the 
changes  which  it  undergoes  during  labour  timely  warning  of 
danger  to  the  f.ciitus  may  be  given. 

The  foetal  heart-sounds  can  best  be  heard  by  usmg  a 
single  wooden  stethoscope  and  pressing  it  firmly  against 
the  abdominal  wall  over  the  back  of  the  foetus.  The  area 
of  the  fcetal  back  over  which  the  heart- sounds  are  heard  is 
the  scapular  region.  The  position  occupied  by  this  area  in 
relation  to  the  mother's  abdominal  wall  varies  with  both  pre- 
sentation and  position  (see  figs.  104  and  148),  and  the  stetho- 
scope must  be  moved  from  place  to  place  until  the  point  of 
maximum  intensity  of  the  sounds  has  been  located.  In  the 
first  and  second  positions  of  the  vertex  the  heart-sounds  are 
heard  best  at  a  point  about  midway  between  the  umbilicus 
and  the  anterior  superior  iliac  spine— on  the  left  in  the  first 
position,  on  the  right  in  the  second  (fig.  129).  In  the  third 
and  fourth  positions  they  are  best  heard  at  a  slightly  higher 
level,  but  further  away  from  the  middle  line  towards  the  flank 
— on  the  right  in  the  third  position,  on  the  left  in  the  fourth. 
When  palpation  fails  to  settle  the  diagnosis  of  position,  it  is 
clear  that  valuable  aid  can  be  obtained  by  localising  the  point 
of  maximum  intensity  of  the  foetal  heart-sounds.  The  rate  of 
the  foetal  heart-sounds  at  term  varies  from  one  hundred  and 
twenty  to  one  hundred  and  forty  per  minute ;  sex  has  no 
definite  influence  upon  the  rate,  but  the  size  of  the  foetus  has, 
and  it  has  been  found  that  a  large  child  has  usually  a  slower 
heart-beat  than  a  small  one.  The  foetal  heart-rate  is  slowed 
during  the  uterine  contractions,  but  quickly  recovers  when 
they  pass  off.  Progressive  slowing  of  the  rate  during  pro- 
longed labour  indicates  that  the  foetus  is  suflering  from  the 
effects  of  pressure,  and  forms  an  indication  for  rapid  ter- 
mination of  labour.  Undue  rapidity  is  also  an  unfavourable 
sign.  If  the  rate  falls  below  one  hundred  or  rises  above- one 
hundred  and  fifty,  danger  to  the  child  is  certain.  It  is 
accordingly  of  importance  to  count  as  well  as  to  locate  the 
fcetal  heart-sounds. 

Vaginal  Examination. — This  method  must  be  employed  as 
little  as  possible  during  labour,  owing  to  the  attendant  risks 
of  infection.  Nearly  all  the  information  required  can  be 
obtained,  as  we  have  seen,  by  abdominal  examination  alone, 
and  in  normal  labour  vaginal  examination  for  diagnosis  is  often 
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unnecessary.  It  may,  however,  be  required  to  determine  the 
onset  of  labour,  or  to  watch  the  process  of  dilatation  of  the 
cervix. 

For  a  vaginal  examination  during  labour  the  British 
practice  is  to  place  the  patient  upon  her  left  side  in  the 
semi-prone  (Sims's)  position,  and  in  this  position  women 
are  usually  delivered  (fig.  130).  Modifications  of  this 
posture  are  required  under  special  circumstances  which  will 
be  afterwards  indicated.  In  the  case  of  a  primigravida  the 
head  will  be  found  on  vaginal  examination  at  the  onset  of 
labour,  to  be  lying  low  enough  in  the  pelvis  for  the  finger 
to  reach  it  readily,  and  to  make  out  its  rounded  outlines  and 


Fig.  130. — The  Semi-peone  oe  Sims's  Position.   Patient  peepaeed 
FOE  Vaginai,  Examination. 


hard  solid  consistence.  Its  greatest  circumference  still  lies 
above  the  brim,  and  it  can  be  pushed  upwards  by  firm  pres- 
sure from  below  ;  it  is  then  said  to  be  engaged  in  the  brim. 
In  the  case  of  a  multipara  the  head  will  be  at  a  higher  level, 
often  entirely  above  the  brim,  and  therefore  not  engaged.  It 
follows  that  while  on  abdominal  examination  the  head  is  more 
easily  palpated  in  a  multipara  than  in  a  primigravida,  on 
vaginal  examination  the  converse  is  the  case.  Where  in  a 
primigravida  the  head  is  not  engaged  at  the  onset  of  labour, 
some  cause  of  obstruction  should  be  suspected  and  sought  for. 

"While  the  cervix  is  undilated  and  the  membranes  are 
unruptured,  the  sutures  and  fontanelles  cannot  be  distinctly 
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felt  and  great  care  must  be  exercised  in  avoiding  accidental 
rupture  of  the  bag  of  waters.  Diagnosis  of  position  by 
vaginal  examination  must  usually  be  postponed  until  the 
sec'ond  stage,  when  the  necessary  particulars  can  be  made  out 
without  difficulty.  In  the  first  position  the  posterior  fonta- 
nelle  will  be  felt  in  the  left  anterior  quadrant  of  the  pelvis  ; 
the  sagittal  suture  runs  backwards  and  to  the  right  in  the 
line  of  the  right  oblique  diameter,  and  the  anterior  fontanelle 
is  out  of  reach  (figs.  131,  a,  and  110).    When  internal  rotation 


Fig.  131 — a.  First  Vertex  Position,  showing  Relations  of  Postebiob 

FoNTiVNELLB    AND    SAGITTAL    SUTURE.      &,  SeCOND    VbBTEX  POSITION. 

(Modified  from  Ribemont-Dessaignes  and  Lepage.) 

Patient  iu  usual  obstetric  position. 

has  occurred,  the  posterior  fontanelle  will  be  found  in  the  middle 
line  anteriorly.  The  disposition  of  the  sutures  and  fontanelles 
in  the  second  position  is  shown  in  fig.  131,  h.  In  the  case  of 
the  posterior  positions,  the  degree  of  flexion  present  influences 
the  disposition  of  the  sutures  and  fontanelles  to  a  considerable 
extent ;  when  the  head  is  flexed,  the  posterior  fontanelle  can 
be  felt  in  one  or  other  posterior  quadrant  of  the  pelvis,  the 
anterior  fontanelle  being  out  of  reach  (fig.  132,  a).  If,  how- 
ever, flexion  is  deficient,  the  anterior  fontanelle  comes  within 
reach  and  can  be  felt  in  the  anterior  quadrant  of  the  pelvis, 
while  the  posterior  fontanelle  can  barely  be  reached  at  all 
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(iig.  182,  b).  Sometimes  difficulty  arises  in  the  second  stage 
owing  to  the  formation  of  a  large  caput  succedaneum  which 
obscures  the  sutures  and  fontanelles.    The  best  guide  to 


a  b 


Fig.  132 — a.  Third  Vertex  Position,  Head  flexed,  b.  Fourth  Vertex 
Position,  Head  partly  extended,  showing  Anterior  and  Posterior 
Fontanelles  and  Sagittal  Suture.  (Modimed  from  Ribemont- 
Dessaignes  and  Lepage.) 

Patient  in  usual  obstetric  position. 

position  then  is  the  ear,  which  can  easily  be  reached  when 
the  head  is  low  ;  the  curve  of  the  helix  is  towards  the  occiput. 

III.  Management  of  the  First  Stage. — There  is  little 
for  the  medical  attendant  to  do  during  this  stage  after  the 
diagnosis  has  been  satisfactorily  made  ;  a  skilled  nurse  is 
quite  as  well  able  to  attend  to  the  patient's  wants  and  watch 
the  course  of  labour  as  a  qualified  medical  practitioner.  A 
single  vaginal  examination  for  diagnostic  purposes  at  this 
period  should  be  enough  ;  any  succeeding  examination  made 
to  watch  the  process  of  the  stage  of  dilatation  should  be  con- 
ducted with  strict  and  conscientious  antiseptic  precautions. 

During  this  stage  the  patient  may  be  allowed  to  walk 
about  or  sit,  or  assume  any  position  in  which  she  is  for  the 
time  easy.    An  enema  should  be  given  as  soon  as  labour  has  ; 
definitely  begun,  to  ensure  the  rectum  being  empty  at  the.^ 
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time  of  delivery  ;  and  evacuation  of  the  bladder  from  time  to 
time  should  be  secured,  either  spontaneously  or  by  the  use  of 
the  catheter  if  necessary.  Fluid  nourishment  can  be  given 
freely  if  the  patient  is  not  sick  ;  vomiting  at  this  stage  is 
neither  unusual  nor  of  serious  import. 

As  soon  as  the  membranes  rupture,  whether  at  the  end 
of  this  stage  or  prematurely,  an  examination  should  at  once 
be  made  in  case  prolapse  of  the  cord  may  have  occurred 
(see  p.  280).  The  disposition  of  the  sutures  and  fontanelles 
can  now  be  made  out  with  comparative  ease.  The  transition 
from  the  first  to  the  second  stage  is  marked  by  a  change  in 
the  condition  of  the  patient  and  in  the  character  of  the  pains, 
which  has  been  already  described.  In  a  normal  labour  pro- 
ceeding without  undue  delay,  two  vaginal  examinations,  one 
at  the  first  visit  and  one  after  rupture  of  the  membranes, 
are  all  that  is  required. 

Apart  from  the  slightly  blood-stained  '  show  '  at  the  com- 
mencement of  labour,  there  is  no  htemorrhage  during  the  first 
stage  in  a  normal  case.  No  anaesthetics  or  sedatives  should 
be  given  when  this  stage  is  running  a  normal  course. 

Management  of  the  Second  Stage. — During  this  stage 
the  patient  must  lie  down  ;  the  medical  attendant  cannot 
leave  her  except  for  a  very  short  time,  and  he  should  even 
then  remain  within  easy  call.  The  pains  of  this  stage  are 
severe,  and  the  voluntary  efforts  of  the  accessory  muscles 
exhausting;  an  anaesthetic  will  probably  be  demanded  by  the 
patient,  and  may  be  safely  administered.  Surgical  anaesthesia 
is  not  required  except  at  the  time  of  actual  delivery,  when 
the  head  is  emerging  from  the  vulva  ;  the  pains  then  become 
very  severe,  and  are  accompanied  by  violent  straining  which 
may  do  harm.  Partial  anaesthesia  may,  however,  be  main- 
tained during  the  greater  part  of  this  stage  without  injury 
to  the  patient  or  the  foetus ;  it  is  best  carried  out  by  the 
administration  of  chloroform  by  the  open  method  upon  a 
handkerchief  or  a  flannel  mask.  If  an  inhaler  is  preferred, 
that  of  Junker  is  the  safest  and  most  convenient.  Chloro- 
form should  be  given  only  during  the  pains  ;  in  this  way 
sufficient  will  be  taken  to  relieve  the  patient's  suffering  and 
cause  her  to  sleep  during  the  intervals.  While  no  harm  ever 
comes  from  giving  chloroform  for  a  considerable  time  in  this 
manner,  it  should  be  remembered  that  complete  anaesthesia 
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when  prolonged,  may  lead  to  uterine  inertia  and  troublesome 
post-partum  h£emorrbage. 

It  is  unnecessary  to  make  vaginal  examinations  to  watch 
the  descent  of  the  head,  for  the  appearances  described  on 
page  170  will  indicate  when  the  head  has  reached  the  vulva. 
The  work  of  the  medical  attendant  may  now  be  said  to  begin  ; 
his  duty  being  to  control  the  passage  of  the  head  and  body  of 
the  foetus  through  the  vulva,  and  as  far  as  possible  to  avoid 
injury  to  the  pelvic  floor.  In  this  country  women  are  usually 
delivered  lying  upon  the  left  side,  with  the  thighs  partly  flexed 
and  the  knees  held  apart  by  an  assistant. 

Time  should  be  allowed  for  the  actual  expulsion  of  the 
head,  especially  in  the  case  of  a  primipara,  or  whenever  the 
perineal  body  appears  to  be  unusually  resistant.    The  patient 
should  be  directed  not  to  '  bear  down  '  or  hold  her  breath  ;  if 
she  can  be  taught  to  breathe  in  rapid  shallow  respirations  of 
100-120  to  a  minute,  straining  will  be  entirely  eliminated. 
If  the  pains  are  very  strong  and  frequent,  the  administration 
of  chloroform  should  be  pushed  so  as  to  produce  surgical 
anaesthesia.    It  is  usual  to  speak  of  the  process  of  assisting 
the  delivery  of  the  head  as  '  supporting  the  perineum.'  This 
expression  is  unfortunate,  for  attention  should  be  mainly 
directed,  not  to  the  perineum,  but  to  the  head ;  no  amount 
of  support  applied  to  the  perineum  will  prevent  a  threatening 
laceration  unless  the  movements  of  the  head  can  be  properly 
directed.    The  object  in  view  is  to  deliver  the  occiput  first, 
and  to  prevent  extension  of  the  head  from  taking  place  until 
the  bi-parietal  diameter  is  free  from  the  vulva.    This  implies 
that  the  natural  tendency  to  extension  of  the  head  (see  p.  212) 
must  be  resisted  up  to  a  certain  point.    By  making  pressure 
upon  the  stretched  perineum  with  the  palm  of  the  hand, 
and  at  the  same  time  allowing  the  occiput  to  protrude  beneath 
the  symphysis,  the  head  will  be  kept  from  extending  mitil  the 
wide  posterior  part  (bi-parietal  diameter)  has  escaped.  The 
head  may  then  be  allowed  gently  to  extend  at  the  end  of 
a  pain,  the  face  and  chin  being  slowly  levered  over  the 
perineum  during  an  interval.    This  method  has  a  definite 
mechanical  advantage.   If  the  head  does  not  extend  until  the 
parietal  eminences  are  free,  extension  brings  successively  the 
sub-occipito-bregmatic,  sub-occipito-frontal,  and  sub-occipito- 
mental  diameters  (each  measuring  about  three  and  three- 
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quarter  inches)  through  the  antero-posterior  diameter  of 
the  outlet  (fig.  133).  If,  however,  the  head  should  extend 
before  this,  the  occipito-frontal  (four  and  a-half  inches)  or  the 
occipito-mental  (five  inches)  diameters  must  pass  through  the 
outlet  or  if  not  these,  then  certain  intermediate  diameters 
necessarily  longer  than  the  sub-occipito-bregmatic  and  sub- 
occipito-frontal.  It  will  thus  be  seen  that  the  important  point 
is  not  the  support  given  to  the  perineum,  but  the  attitude 
of  the  head  when  escaping  from  the  vulva.    In  spite  of  all 


Fig.  133. — Extension  of  the  Head  (Third  Movement)  in'  Passing  the 
Pelvic  Outlet  ;  Sub-occipito-frontal  Diameter  engaged  ;  the 
Bi-PABiETAL  Diameter  is  free.  (Bumm.) 


precautions  a  certain  amount  of  laceration  almost  always 
occurs  in  a  primipara,  and  even  when  the  perineal  body  seems 
intact  externally  there  may  be  considerable  laceration  of  the 
lower  part  of  the  posterior  vaginal  wall. 

After  the  expulsion  of  the  head  has  taken  place,  a  pause 
in  the  uterine  contractions  occurs.  The  child's  eyes  should 
now  be  wiped  with  pledgets  of  cotton-wool  soaked  in  boric 
lotion,  and  if  the  cord  encircles  the  neck  it  should  be  pulled 
over  the  osciput  and  fread.  If  the  pause  is  a  long  one,  the 
face  will  become  cyanosed  from  the  pressure  exerted  upon  the 
neck  by  the  vulva.    As  soon  as  the  uterus  contracts  again. 
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the  movement  of  external  rotation  will  be  observed,  and  when 
the  bis-acromial  diameter  has  entered  the  antero-posterior 
of  the  outlet,  delivery  of  the  body  may  be  assisted  by  drawing 
the  head  gently  forwards  round  the  symphysis  and  making 
pressure  with  the  other  hand  upon  the  uterine  fundus.  In 
case  of  difficulty  the  index  finger  may  be  hooked  into  the  axilla 
of  the  posterior  shoulder,  and  traction  thus  made  upon  the 
trunk,  m  the^  axis  of  the  pelvic  outlet.  In  order  to  secure 
proper  retraction  of  the  uterus,  the  hand  must  not  leave  the 
fundus  during  the  delivery  of  the  body  of  the  child,  if  the  body 
is  delivered  by  traction. 

Management  of  the  Third  Stage.— The  labour  has  now 
entered  upon  the  third  stage ;  the  attention  of  the  medical 
attendant  will  be  given  to  the  condition  of  the  uterus,  while 
the  nurse  ligatures  and  divides  the  cord.  This  apparently 
trivial  procedure  should  be  carried  out  with  due  antiseptic 
precautions,  the  ligatures  and  scissors  being  boiled  before  use, 
and  the  hands  properly  disinfected ;  it  is  of  great  importance 
in  the  prevention  of  umbilical  sepsis  in  the  new-born  child. 
The  cord  should  not  be  divided  until  the  child  has  cried 
loudly,  respiration  is  properly  established,  and  the  pulsation 
has  nearly  ceased.  The  child  is  then  wrapped  up  in  blankets 
and  removed.  The  perineum  should  next  be  exammed  to 
note  the  degree  of  laceration,  if  any,  which  has  occurred,  and 
in  so  doing  the  vulva  should  be  opened  up  with  clean  fingers, 
so  as  to  bring  the  posterior  vaginal  wall  into  view  (see  p.  539). 
The  patient  should  now  lie  upon  her  back,  for  in  that  position 
the  uterus  can  be  controlled  much  more  easily  and  effectually 
than  in  the  side  position.  Nothing  should  be  done  except 
gently  to  massage  the  uterus  until  it  is  perceived  by  the  signs 
described  on  page  171  that  the  placenta  has  been  expelled 
from  it.  Here  again  a  vaginal  examination  is  unnecessary,  for 
the  placenta  can  usually  be  delivered  by  a  voluntary  bearing- 
down  effort  on  the  part  of  the  patient,  aided  by  the  medical 
attendant  grasping  the  uterus  and  pushing  it  downwards  and 
backwards  in  the  axis  of  the  pelvic  brim.  When  it  is  certain 
that  the  placenta  has  left  the  uterus,  pressure  upon  the  fundus 
may  be  aided  by  gentle  traction  upon  the  umbilical  cord  ;  this 
must  never  be  done,  however,  while  the  placenta  remains 
attached  to  the  uterus.  When  the  placenta  appears  at  the 
vulva,  it  should  be  received  in  the  hands  and  rotated  so 
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as  to  twist  the  membranes  which  follow  it  into  a  rope,  which 
gradually  comes  to  .an  end  and  slips  out  without  any  traction 
having  been  made  (fig.  134).  In  this  way  tearing  of  the 
membranes,  leading  to  retention  of  a  portion  in  the  uterus,  is 
avoided. 

If  after  waiting  for  at  least  an  hour  it  is  found  that 
the  placenta  still  remains  in  the  uterus,  an  attempt  may 
then  be  made  to  effect  its  expulsion  by  the  manipulation 
of  Crede,  often  called  '  expression  of  the  placenta.'  This 
consists  in  gently  rubbing  the  uterus  so  as  to  bring  about 
a  firm  contraction,  and  then  compressing  it  strongly  in  the 
grasp  of  one  or  both  hands,  at  the  same  time  pressing  the 
whole  organ  downwards  and  backwards  into  the  pelvic  cavity 


Fig.  134. — Deliveey  of  the  Membranes.  (Btjmm.) 

(fig.  135).  The  partially  detached  placenta  can  in  this  way 
often  be  squeezed  out  of  the  uterus,  but  certain  disadvantages 
always  attend  this  manoeuvre —viz.  (1)  portions  of  the  placenta 
and  of  the  membranes  may  be  left  attached  to  the  uterine  wall, 
being  torn  away  from  the  bulk  of  the  after -birth  ;  (2)  if  the 
uterus  is  thus  compressed  during  relaxation,  the  process  of 
inversion  may  be  started  (see  p.  345).  It  must  therefore  be 
clearly  understood  that  the  Crede  method  is  not  to  be  employed 
merely  to  save  time,  but  only  in  cases  where  the  spontaneous 
separation  of  the  placenta  is  unduly  delayed.  With  the  aid 
of  anaesthesia,  the  placenta  can  often  be  delivered  by  this 
method,  although  it  may  have  proved  unsuccessful  without 
iuifesthesia,  but  the  risk  of  retention  of  a  portion  of  the  after- 
bu-th  is  naturally  greater. 
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Prolongation  of  the  third  stage,  if  not  accompanied  by 
considerable  haemorrhage,  is  not  of  itself  disadvantageous  to 
the  patient.  There  is  therefore  no  need  for  hurry,  and  it 
must  be  borne  in  mind  that  natural  separation  of  the  placenta 
is  much  to  be  preferred  to  its  artificial  removal,  and  is  worth 
waiting  for. 

After  a  normal  labour  vaginal  douching  is  unnecessary, 
but  the  nurse  should  thoroughly  swab  the  vulva  with  an  anti- 


FiG.  135. — Expression  of  the  Placenta.   (Atteb  Crbde.) 


septic  solution  {e.g.  1-2,000  biniodide  of  mercury),  and  all 
perineal  tears  of  half  an  inch  or  more  must  be  immediately 
repaired.  The  uterus  should  be  continuously  massaged  for 
ten  to  fifteen  minutes  after  the  delivery  of  the  after-birth,  and 
gently  but  firmly  squeezed  to  expel  any  blood-clot  that  may 
have  remained  within  it  (fig.  136).  Persistence  of  hasmor- 
rhage  at  this  time  is  frequently  due  to  the  presence  of  a  clot 
in  the  uterus,  and  when  this  has  been  squeezed  out  the 
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bleeding  immediately  ceases.  If  a  clot  is  allowed  to  rfcmain 
in  the  uterus,  although  hEemorrhage  may  cease,  the  patient 
is  liable  to  (1)  severe  after-pains ;  (2)  delayed  involution  ; 
(3)  sapreemia.  Should  the  uterus  still  tend  to  become  flabby, 
a  dose  of  ergot  may  be  given,  either  by  the  mouth  in  the  form 
of  liquid  extract  of  ergot  5.].,  or  preferably  by  deep  intra- 
muscular injection  into  the  buttocks  in  the  form  of  injectio 
ergotinffi  hypodermica  (B.P.)  or  '  aseptic  ergot.'    This  drug  is 


Fio.  136. — Compression  of  the  Fundus  in  order  to  Empty  the  Uterus 
AFTER  Delivery  of  the  Placenta.  (Edgar.) 


seldom  required  by  a  primipara,  but  there  is  no  objection  to 
its  routine  use  in  multiparas.  Finally  an  abdominal  binder 
should  be  firmly  applied,  and  a  pad  of  sterilised  absorbent 
cotton  or  gamgee  tissue,  or  of  corrosive-sublimate  wool  placed 
over  the  vulva. 


Occipito-posterior  Positions  of  the  Vertex 

The  diagnosis  of  the  posterior  positions  of  the  vertex  has 
been  already  described  (p.  225).  The  mechanism  differs  from 
that  of  the  anterior  positions  in  two  particulars — (1)  flexion  is 
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deficient  in  a  considerable  proportion  of  cases;  this  is  due  as 
already  explained,  {a)  to  a  tendency  in  postei-ior  positions 
towards  extension  of  the  spine  and  therefore  of  the  head  • 
(6)  to  the  obstacle  offered  by  the  pelvic  walls  to  the  descent  of 
the  occipital  end  of  the  head,  while  the  sincipital  end  is  free 
(p.  211) ;  (2)  the  movement  of  internal  rotation  is  unfavom-- 
ably  influenced,  since  either  (a)  a  long  movement  of  forward 
rotation,  or  {b)  non-rotation,  or  (c)  backward  rotation  must 
occur.  If  flexion  is  good  and  the  head  and  pelvis  are  of 
normal  size,  the  occiput  will  rotate  forwards;  if,  however, 
flexion  is  deficient,  or  the  pains  are  feeble,  or  if  the  head  is 
unusually  large,  or  the  pelvis  abnormally  small,  the  head 

will  either  remain  unrotated  or  the 
occiput  will  rotate  backwards  into 
the  sacral  hollow.    When  forward 
rotation  occurs  the  case  terminates 
in  the  same  way  as  an  anterior 
position  ;  but  when  non-rotation  or 
backward  rotation  occurs  serious 
difficulty  is  met  with  in  the  expul- 
sion of  the  head.    Fig.  137  shows 
that  in  the  latter  position  a  part  of 
the  foetal  trunk  enters  the  pelvic 
cavity  along  with  the  head  and  the 
vagina  is   consequently  overdis- 
tended ;  expulsion  of  the  present- 
ing part  is  thus  made  more  diffi- 
cult.    The  part  of  the  head  which 
in  this  case  first  presents  at  the 
vulva  is  the  region  of  the  anterior  fontanelle ;  the  occipito- 
frontal diameter  (four  and  a-half  inches)  is  therefore  engaged  in 
the  antero-posterior  diameter  of  the  cavity.    The  forehead  first 
passes  out  beneath  the  symphysis  pubis ;  then  the  perineum 
stretches  and  the  occiput  slips  over  it ;  finally  the  face  passes 
under  the  symphysis,  and  thus  the   delivery  of  the  head 
is  completed  by  a  movement  of  extension.    It  will  be  seen 
that  much  longer  diameters  of  the  foetal  head  are  engaged 
than  when  the  occiput  is  anterior.    Further,  the  wide  pos- 
terior part  distends   the  perineum,  instead   of  emerging 
between  the  labia,  and  the  risk  of  severe  laceration  is  thus 
much  increased. 


Fig.  137. — Delivery  of  Head 
m  Persistent  Occipito-pos- 
TEEioR  Position.  (Galabin.) 
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The  chief  object  of  the  management  of  labour  in  occipito- 
posterior  positions  is  to  convert  the  case  into  an  occipito- 
anterior. If  the  opportunity  arises,  this  should  be  done  by 
abdominal  manipulation  before  labour,  and  in  the  case  of  a 
multipara  when  the  head  is  not  engaged  it  is  comparatively 
easy.  The  whole  trunk  should  be  rotated  gently  with  the  two 
hands  ;  the  change  in  the  position  of  the  anterior  shoulder  will 
indicate  the  amount  of  rotation  which  has  been  accomplished. 
The  amount  of  rotation  required  to  change  a  third  position 
into  a  second  is  not  great  (see  figs.  105  and  106).  After  labour 
has  commenced,  since  nine  out  of  every  ten  cases  end  in  forward 
rotation,  nothing  need  be  done  until  it  becomes  evident,  during 
the  second  stage,  that  the  occiput  will  not  come  forward.  The 
main  cause  of  non-rotation  forward  is  deficient  flexion,  and 
it  is  obvious  that  if  the  head  could  be  fully  flexed,  forward 
rotation  might  occur  spontaneously.  The  advice  often  given 
under  these  circumstances,  to  promote  flexion  either  by 
pushing  up  the  sinciput  with  the  fingers,  or  by  pulling  down 
the  .occiput  with  an  instrument  such  as  a  vectis  during  the 
pains,  although  theoretically  sound,  is  difficult  to  carry  out 
effectually.  It  is  almost  always  found  that  extension  recurs, 
the  reason  being  that  it  is  associated  with,  and  largely  depends 
upon,  extension  of  the  spine  ;  and  the  former  probably  cannot 
be  corrected,  except  momentarily,  apart  from  the  latter.  If, 
in  a  thii'd  vertex,  the  usual  right  obliquity  of  the  uterus  is 
exaggerated,  flexion  may  be  to  some  extent  promoted  by  cor- 
recting the  obliquity.  This  can  be  done  by  placing  a  thickly 
folded  towel  to  the  right  of  the  uterus,  putting  on  a  tight 
binder,  and  keeping  the  patient  on  her  left  side.  When  the 
head  reaches  the  pelvic  floor  with  the  occiput  still  posterior, 
and  there  is  no  sign  of  forward  rotation  occurring,  it  is  better 
to  terminate  the  case  with  forceps,  first  rotating  both  the 
head  and  trunk  of  the  child  so  as  to  bring  the  back  to  the 
front. 

This  manoeuvre  is  not  always  easy  to  carry  out,  and  an 
anfesthetic  must  be  given  in  all  cases.  The  position  of  the 
child  should  first  be  accurately  diagnosed,  and  the  anterior 
shoulder  localised.  With  the  patient  in  the  usual  side  posi- 
tion, the  right  hand  is  introduced  entirely  into  the  vagina 
so  as  to  obtain  a  firm  grip  of  the  head.  The  left  hand  is  then 
employed  to  make  pressure  upon  the  anterior  shoulder,  pushing 
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it  up  to  the  middle  line  of  the  body,  while  the  head  in  the 
vagina  can  at  the  same  time  -be  rotated  so  as  to  bring  the 
occiput  forward.  It  is  desirable  to  rotate  the  trunk,  for, 
unless  this  is  accomplished,  rotating  the  head  will  merely 
twist  the  neck  and  will  fail  to  reduce  permanently  the  occipito- 
posterior  position,  since  the  head  will  resume  its  normal  rela- 
tion to  the  trunk  as  soon  as  the  hand  is  removed  from  the 
vagina.  When,  however,  little  liquor  amnii  remains  in  the 
uterus,  rotation  of  the  trunk  is  almost  impossible,  and  it  is 
then  best  to  rotate  the  head  as  much  as  possible,  and,  while 
the  hand  keeps  it  in  its  corrected  position,  to  apply  the  forceps 
immediately,  before  the  head  can  return  to  'ts  faulty  position. 
The  non-rotated  or  imperfectly  rotated  head  can  usually  be 
delivered  with  forceps,  but  serious  lacerations  of  the  pelvic 
floor  involving  the  rectum  will  inevitably  occur  in  a  primipara ; 
in  a  multipara  there  may  be  no  serious  injury  if  the  head 
and  the  pelvis  are  of  normal  size. 

The  moulding  of  the  foetal  head  in  occipito-posterior  posi- 
tions differs  somewhat  from  that  in  anterior  positions.  The 
compression  of  the  sub-occipito-bregmatic  plane  is  exaggerated, 
and  the  frontal  bones  are  more  markedly  displaced  beneath 
the  parietal  bones.  The  position  of  the  caput  has  been  already 
mentioned  (p.  217). 
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ABNOEMAL  LABOUE 

In  this  section  the  following  conditions  will  be  considered  : 

(I.)  Abnormal  Presentations. 

Face  and  brow  presentations. 
Breech  or  pelvic  presentations. 
Transverse  or  shoulder  presentations. 
Twin  labour. 

Prolapse  of  the  cord  and  limbs. 

(II.)  Ahnormal  Conditions  of  the  Maternal  Passages. 

{a)  The  bony  pelvis. 

Pelvic  contraction. 
Tumours  of  the  pelvic  bones. 

{b)  The  soft  parts. 

Ovarian  tumours. 
Uterine  tumours. 
Eigidity  of  the  cervix. 
Eigidity  of  the  pelvic  floor. 

(III.)  Abnormalities  in  the  Action  of  the  Uterus. 
Precipitate  labour. 
Uterine  inertia. 
Tonic  uterine  contraction. 
Premature  rupture  of  the  membranes. 

(IV.)  Obstructed  Labour. 

(V.)  Maternal  Injuries  in  Parturition. 
Eupture  of  the  uterus. 

,,  ,,   cervix  and  vagina. 

,,   ,,   perineum  and  vulva. 
Hfematoma. 

Inversion  of  the  uterus. 

16 
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(VL)  Ante-partum  Hcemorrhage. 
(VII.)  Non-expulsion  of  the  Placenta. 
(VIII.)  Post-parttim  Hemorrhage. 
(IX.)  Labour  complicated  by  Eclampsia, 

Face  Presentations 

Presentation  of  the  face  is  brought  about  by  complete 
extension  of  the  head  upon  the  spinal  column,  the  occiput 
resting  against  the  cervical  vertebra,  and  the  chin  being 
widely  separated  from  the,  chest-wall  (fig.  138).  It  occurs  in 
about  1  in  250  labours.  Little  is  known  of  the  conditions 
which  occasion  this  complete  extension  of  the  head,  but  it 
is  believed  that  the  following  may  be  either  essential  or 
contributory  causes  : 

1.  Extreme  obliquity  of  the  uterus. 

2.  Pelvic  contraction. 

3.  Large  size  of  the  foetus. 

4.  Dolicho-cephalic  foetal  skull  (long  antero-posterior 
diameters). 

5.  Congenital  malformations—  e.g.  goitre  and  anencephaly. 

6.  Multiparity. 

7.  Placenta  prasvia  and  hydramnios. 

Face  presentation  is  very  rarely  met  with  in  pregnancij, 
but  appears  to  be  usually  produced  at  the  onset  of  labom-, 
by  conditions  which  prevent  the  easy  entrance  of  the  vertex 
into  the  pelvic  brim.  Causes  1,  2,  and  3  therefore  need 
no  comment ;  the  influence  of  uterine  obliquity  in  causing 
extension  of  the  head  has  been  referred  to  on  page  207.  Con- 
siderable doubt  exists  whether  the  elongation  of  the  antero- 
posterior diameters  of  the  foetal  head  which  is  often  met  with 
in  face  cases  is  primary  or  secondary,  many  observers  main- 
taining that  it  is  produced  during  labour,  and  is  therefore  the 
effect,  not  the  cause,  of  the  presentation.  The  congenital 
malformations  mentioned  have  been  responsible  for  the  very 
rare  instances  in  which  face  presentation  has  been  recognised 
before  labour.  Statistics  show  that  this  presentation  occurs 
in  primigravidsB  and  multiparfe  respectively  in  the  proportion 
of  two  to  three,  and  repeated  presentation  of  the  face  has 
been  observed  in  successive  labours  in  the  same  patient. 
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Placenta  pr^evia  and  hyclramnios  favour  all  Idnds.of  abnormal 
presentation,  but  not  especially  that  of  the  face. 

The  attitude  Mi  the  fu^tus  is  shown  m  fig.  138.  it  will 
be  noticed  that,  while  the  limbs  are  flexed,  the_  trunk  and 
spine  are  extended;  the  outline  of  the  back  is  flat,  not 
convex,  and  is  broken  below  by  the  prominence  formed  by 
the  occiput.  The  interval  seen  between  the  knees  and  elbows 
is  of  course  caused  by  the  extension  of  the  spine.  Four 


Fig.  138. — Face  Presentation  :  Fibst  Position. 
(Ribbmont-Dbssaignes  and  Lepage.) 

positions  are  distmguished  as  follows,  the  chin  being  the 
denominator  of  the  presentation  : 

1st  position  .       .  Right  mento-posterior  .  .  R.M.P.  (fig.  138) 

2nd     „  .       .  Left  mento-posterior  .  .  L.M.P.  ' 

Srd      „              .  Left  mento-anterior  .  .  L.M.A. 

4th      „  .       .  Right  mento-anterior  .  .  R.M.A. 

The  first  position  is  by  far  the  commonest,  then  comes  the 
third ;  the  second  and  fourth  are  extremely  rare.  The  face 
therefore  engages  in  the  right  oblique  diameter  of  the  brim  in 
a  very  large  preponderance  of  cases,  just  as  does  the  vertex. 
The  relation  of  the  head  to  the  pelvis  at  tha  commencement 
of  labour  is  shown  in  figs.  139  and  140.  By  comparison  with 
figs.  110  to  113  ;it  will  be  seen  that  the  presenting  part 
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occupies  a  compcaratively  small  part  of  the  pelvic  space.  In 
comparing  the  positions  of  the  face  with  those  of  the  vertex, 
it  will  be  observed  that  they  precisely  correspond  in  respect 


Fio.  140.— Face  Presentation  :  Pr?»mai  Position. 

of  the  position  of  the  back  of  the  foetus ;  in  the  first  and 
second  positions  it  is  anterior,  in  the  third  and  fourth  posterior, 
in  both  presentations.    Thus,  if  in  a  first  vertex  position  the 
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head  became  completely  extended,  a  first  position  of  the  face 

would  result  from  it. 

Disignosis.—Abdo7ninal  palpation  should  be  carried  out 
in  the  systematic  manner  described  in  connection  with  normal 
labour.  The  actual  shape  of  the  foetal  ovoid  will  attract 
attention  if  the  back  is  anterior  (fig.  138) ;  the  head  in  this- 
case  mil  lie  well  above  the  pelvic  brim  at  the  commencement 
of  labour,  even  in  a  primipara,  and  the  prominent  occiput,  or 
the  sulcus  between  it  and  the  back,  can  be  palpated.  It  is 
not  nearly  so  easy  to  make  out  the  whole  outline  of  the  back 
as  in  a  vertex  presentation,  for  a  considerable  interval  exists 
between  the  back  and  the  maternal  abdominal  wall  in  the 
upper  dorsal  region.  In  palpating  from  the  fundus  downwards, 
the  outline  of  the  back  is  therefore  lost  before  the  occipital 
prominence  is  reached.  When  the  back  is  posterior,  the 
prominent  occiput  is  not  readily  accessible  to  palpation  ;  but 
the  small  parts  representing  the  limbs  are  extremely  easily 
felt.  Auscultation  affords  little  help  in  diagnosis  ;  the  heart 
is  heard  at  a  somewhat  higher  level  than,  but  otherwise  in  the 
same  position  as,  in  vertex  presentations  ;  and  in  anterior 
positions  of  the  chin  the  sounds  are  unusually  distinct,  as  the 
chest  is  thrown  forwards  against  the  abdominal  wall. 

Vaginal  examination  at  the  commencement  of  labour  is 
indecisive ;  the  presenting  part  lies  high  and  is  ill  defined  in 
outline  ;  it  will  often  be  impossible  to  distinguish  it  from  the 
breech.  When  the  first  stage  is  more  advanced,  the  bag  of 
waters  will  be  noticed  to  be  unusually  large,  and  premature 
ruptm-e  of  the  membranes  is  fairly  common.  The  large  size 
of  the  bag  is  due  to  the  fact  that,  as  the  face  does  not  fill  the 
lower  segment  so  well  as  does  the  vertex,  a  larger  amount  of 
liquor  amnii  descends  below  the  presenting  part.  Great  care 
should  be  taken  not  to  rupture  the  membranes  accidentally, 
but  during  the  intervals  between  the  pains  it  will  probably 
be  possible  by  gentle  touch  to  recognise  {e.g.  in  the  third 
position)  the  frontal  suture  leading  anteriorly  to  the  orbital 
ridges  and  to  the  nose  (fig.  139).  At  a  still  later  stage,  when 
extension  of  the  head  has  become  complete  and  the  cervix 
is  further  dilated,  it  will  be  found  that  the  orbital  ridges, 
mouth,  and  chin  can  all  be  reached  and  recognised  by  the 
finger.  The  direction  of  the  chin  will  of  course  indicate 
which  of  the  four  positions  of  the  face  is  present  (see  figs. 
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141  and  142).  During  the  second  stage  diagnosis  by  vaginal 
examination  may  become  very  difficult  owing  to  the  tume- 
faction of  the  brow,  cheeks,  and  lips  (caput  succedaneum), 


a  b 

Fio.  141. — Face  Piibsentation,  a.  FmsT  Position,  h.  Second  Position. 
t.  (Faeabceuj?  and  Vabniee.) 
The  arrow  iudicatea  the  liiie  of  forward  rotatiou.    Patiout  in  usual  obstetric  position. 


a 

Fig  142.-FAOE  Presentation,  a.  Thibd  .Position,  h.  Foueth  Position. 

(Fababcedf  and  Vabnieb.) 

The  arrow  indicates  the  line  of  iorw..d  rotation.   Patient  in  usnal  obstetric  position. 
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which  results  from  pressure  around  the  girdle  of  contact. 
The  orbital  ridges  become  obscured,  the  mouth  opens,  and 
may  easily  be  mistaken  for  the  anus  ;  the  nose  undergoes 
least  alteration,  and  consequently  the  nares  with  the  septum 
between  them  may  still  be  resognisable  (fig.  143)  when  the 
other  parts  have  become  completely  obscured. 

Mechanism.— (1)  Extension  in  a  face  presentation  corre- 
sponds with  flexion  in  a  vertex.  It  is  produced  at  the  onset  of 
labour  by  the  conditions  namad  above,  and  is  progressive,  being 
frequently  incomplete  until  the  hsad  has  descended  well  into 
the  pelvic  cavity.  When  completely  extended  the  diameter 
of  engagement  is  the  sub-manto-bregmatic  (three  and  three- 
quarter  inches),  which  lies  in  one  of  the  oblique  diameters  of 
the  brim  (four  and  three-quarter  inches)  ;  when  incompletely 
extended  a  longer  diameter,  the  sub-mento-vertical  (four  and 
,  a-half  inches),  becomes  engaged.  The  greatest  transverse 
diameter  of  the  face  (bi-malar)  is  considerably  less  than  that 
of  the  vertex,  the  bi-parietal.  There  is  thus  no  difference 
between  a  fully  flexed  vertex  and  a  fully  extended  face  in  the 
length  of  the  diameter  of  engagement,  while  the  transverse 
diameter  is  smaller ;  but  it  must  be  remembered  that  while 
the  size  of  the  vertex  may  be  reduced  by  moulding,  the  bones  of 
the  face  are  incompressible.  Deficient  extension  influences 
a  face  presentation  unfavourably  by  introducing  a  longer 
diameter  of  engagement. 

(2)  Internal  rotation  is  probably  controlled  entirely  by 
the  slope  of  the  pelvic  floor ;  when  the  head  is  completely 
extended  the  chin  is  the  lowest  part,  and  therefore  it  first 
reaches  the  pelvic  floor  and  is  directed  by  the  slope  downwards 
and  forwards  under  the  pubic  arch.  Since  the  most  frequsnt 
position  is  the  right  mento-posterior,  this  usually  involves  a 
long  movement  of  rotation  (about  three-eighths  of  a  circle) 
around  the  right  wall  of  the  pelvis.  If  the  head  is  imperfectly 
extended  so  that  ths  sinciput  is  lower  than  the  chin,  the 
latter  will  rotate  backwards  into  the  sacral  hollow  {persistent 
mento-posterior  position).  Natural  delivery  is  then  impossible, 
except  in  the  case  of  a  very  small  or  macerated  foetus. 

(3)  Flexion.— ki\,QX  forward  rotation  of  the  chin  has 
occurred,  the  head  becomes  disengaged  by  a  movement  of 
flexion,  which  thus  takes  the  place  of  extension  in  a  vertex 
presentation.    The  chin  first  emerges  under  the  symphysis 
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pubis  ;  then  the  face,  forehead,  vertex,  and  lastly  the  occiput 
pass  successively  over  the  perineum  (fig.  143).  It  is  impor- 
tant that  the  chin  should  be  brought  well  forwards  under 
the  pubic  arch  before  flexion  occurs,  otherwise  the  mento- 
vertical  diameter  (five  and  a-half  inches)  must  pass  through 
the  outlet  instead  of  the  sub-mento-vertical  (four  and  a-half 
inches).  It  is  therefore  clear  that  the  passage  of  the  head 
through  the  vulva  in  a  face  presentation  is  always  more 


Fig.  143. — Delivery  ov  the  Head  in  Pace  Pebsentation  ;  Movement 
oi"  Flexion.   (Ribemont-Dessaignes  and  Lepage.) 
The  swelliug  of  tbe  lips  and  the  unaltered  condition  of  the  uares  are  shown. 

difficult  than  in  a  vertex  presentation,  owing  to  the  greater 
length  of  the  diameters  of  engagement. 

(4)  Bestitution  and  External  rotation  are  brought 
about  by  the  same  causes,  and  follow  the  same  rule  with 
regard  to  direction,  as  in  vertex  presentations. 

The  most  favourable  positions  in  presentation  of  the  face 
are  those  in  which  the  chin  is  anterior  (third  and  fourth) .  In 
these  the  back  is  posterior,  and  the  efl'ect  of  its  apposition 
with  the  maternal  vertebral  column  is  to  extend  the  spine, 
and  thus  promote  extension  of  the  head — the  normal  mecha- 
nism of  this  presentation.    In  addition,  the  movement  of 
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forward  rotation  of  the  chin  is  much  shorter  than  in  the 
first  and  second  positions. 

The  effects  of  labour  upon  the  head  of  the  foetus  are  very 
marked.  The  tumefaction  of  the  face  has  been  ah^eady  referred 
fco ;  it  is,  of  course,  due  to  the  formation  of  the  caput  succe- 
daneum,  but  in  this  case  the  effusion  is  usually  sanguinolent, 
giving  the  appearance  of  considerable  bruising,  often  accom- 
panied with  small  bullje.  The  effusion,  as  a  rule,  becomes 
absorbed  in  a  few  days  after  birth,  and  the  skin  rapidly 
regains  its  normal  colour.  The  changes  produced  in  the  shape 
of  the  skull  are  also  shown  in  fig.  144.  The  vertex  becomes 
flattened  by  being  com- 
pressed against  the 
pelvic  wall,  thus  reduc- 
ing the  sub-occipito- 
bregmatic  and  sub- 
mento  -  bregmatic  dia- 
meters, while  the  occi- 
pito  -  frontal  diameter 
becomes  considerably 
lengthened,  the  plane  of 
principal  compression 
being  the  plane  of  the 

sub  -  mento  -  bregmatic  i^.-Fac^  Presentation  :  the  Head  of 
diameter.  the  Child  after  Delivery.  (Ribemont- 

The  mechanism  of  Dessaignes  and  Lepage.) 
labour  in  a  face  presen- 
tation may  be  said  to  differ  from  that  in  a  vertex  mainly  in 
the  greater  difficulty  of  the  expulsion  of  the  head  and  the  more 
serious  results  of  backward  rotation.  A.  face  presentation,  as  a 
rule,  brings  no  more  risk  to  the  mother  than  a  vertex  ;  labour 
is,  however,  longer,  because  the  face  is  a  less  efficient  dilator  and 
the  membranes  are  more  liable  to  rupture  early ;  further,  as 
repeated  examinations  may  be  necessary  for  diagnosis,  the 
strictest  antiseptic  precautions  are  called  for.  There  is  some 
increase  of  risk  to  the  child,  owing  mainly  to  the  compara- 
tive frequency  of  such  complications  as  premature  rupture  of 
the  membranes,  and  prolapse  of  the  cord  or  of  one  of  the  arms. 

Management  of  Face  Presentations. — The  possibility 
of  the  pelvis  being  contracted  should  always  be  borne  in 
mind  in  connection  with  face  presentations.    Since  the  great 
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majority  of  cases  terminate  naturally  by  forward  rotation  of 
the  chin  and  spontaneous  disengagement  of  the  head,  inter- 
ference is  not  often  called  for.    It  is  therefore  the  wisest  plan 
to  leave  face  presentations  alone,  and  interfere  only  under 
certain  well-defined  conditions.    The  mambranes  should  be 
very  carefully  preserved,  for  the  face  is  an  inefficient  dilator ; 
therefore  vaginal  examinations  should  be  made  with  special 
care,  and  the  patient  kept  lying  down  during  the  greater  part 
of  the  first  stage.    During  the  second  stage  what  is  possible 
should  be  done  to  promote  extension  ;  forward  rotation  of  the 
chin  will  then  inevitably  follow.     Use  may  be  made  of  uterine 
obliquity  in  promoting  extension  by  directing  the  patient  to 
lie  upon  the  side  opposite  to  that  on  which  the  chin  has 
been  located ;  but  upward  pressure  with  the  fingers  on  the 
forehead  or  downward  traction  on  the  chin,  if  attempted, 
must  be  applied  very  carefully  or  the  face  may  be  seriously 
injured.    If  the  chin  rotates  backwards,  or  if  forward  rotation 
is  much  delayed,  the  best  treatment  is  to  anaesthetise  the 
patient,  and  then  rotate  the  head  and  trunk  so  as  to  bring 
the  chin  forwards,  in  the  manner  already  described  in  con- 
nection with  posterior  positions  of  the  vertex  (p.  239).  The 
chin  should  then  be  pulled  down  until  the  face  is  completely 
extended,  and  the  head  immediately  delivered  with  forceps. 
If  forward  rotation  cannot  be  accomplished  in  this  way,  it 
may  prove  possible  to  deliver  with  forceps  in  the  case  of  a 
small  foetus,  even  in  the  persistent  mento-posterior  position. 
If,  however,  this  should  fail,  craniotomy  will  be  required. 

If  the  cord  or  an  arm  becomes  prolapsed  after  rupture  of 
the  membranes,  or  if  the  pelvis  is  contracted  and  of  the  flat 
variety,  version  may  be  performed,  either  by  the  bi-polar  or 
internal  method  (see  p.  495). 

It  has  been  som3times  advised  when  a  face  presenta- 
tion is  recognised  early  in  labour,  before  rupture  of  the 
membranes,  that  an  attempt  should  be  made  to  convert  it 
into  a  vertex  by  flexing  the  head.  It  may  be  said  that  this 
procedure  is  unnecessary,  difficult  to  carry  out,  and  if  not 
completely  successful  it  does  harm  by  bringing  about  the  most 
unfavourable  of  all  cephalic  presentations  —viz.  the  broio. 
The  simplest  and  best  method  of  attempting  to  flex  the  head 
is  the  bi-manual  method  described  by  Herman.  The  fore- 
head is  pressed  upwards  by  two  fingers  placed  in  the  vagina ; 
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this  first  raises  the  presenting  part  above  the  brim  and  then 
commences  to  flex  the  head.  The  other  hand  is  placed  over 
the  lower  uterine  segment  externally  and  used  to  press  the 
occiput  downwards  into  the  brim.  In  this  way  the  head  may 
be  rotated  upon  the  occipito-atloid  joint,  so  as  to  bring  down 
the  occiput  and  push  up  the  face.  When  face  presentation 
occurs  with  a  contracted  pelvis,  the  management  of  the  labour 
will  be  governed  mainly 
by  the  shape  and  size  of 
the  pelvis  (see  p.  302). 

Brow  Presentations.— 
When  the  head  lies  mid- 
way between  the  attitude 
of  complete  flexion  and 
that  of  complete  extension, 
the  brow  presents  at  the 
brim,  and  the  longest  dia- 
meter of  the  head  (mento- 
vertical,  five  and  a-half 
inches)  becomes  the  dia- 
meter of  engagement.  The 
shape  and  size  of  the 
mento-vertical  plane,  as 
shown  in  fig.  145,  make 
the  passage  of  the  normal 
sized  head  through  the 
pelvis,  when  presenting  in 
this  way,  well-nigh  im- 
possible. Probably  this 
presentation  should  be  re- 
garded as  a  sub -variety  of 
the  face  presentation,  due 
to  arrest  midway  of  the 
process  of  extension. 

Diagnosis. — On  vaginal  examination  the  brow  presentation 
is  recognised  by  the  presence  of  the  anterior  fontanelle  at  one 
end  of  the  presenting  part  and  the  orbital  ridges  at  the  other. 
When  the  mouth  and  chin  can  be  felt,  the  presentation  is  a  face. 
It  is  fortunate  that  this  presentation  is  rare  (1  in  1,500  to 

2,000  labours),  for  natural  delivery  is  usually  impossible 

unless  the  foetus  is  undersized. 


Fig.  145. — The  Position  and  Shape  op 
THE  Mento-vertical  Plane.  (Edgae.) 
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Mechanism.— The  frontal  bones  may  be  either  anterior 
or  posterior  in  brow  presentations,  the  former  being  the 
more  favourable.  An  anterior  brow  may  be  delivered  natu- 
rally if  the  head  is  small,  the  pelvis  of  normal  size,  and  the 
uterus  acting  powerfully.  Moulding  then  occurs,  which  re- 
sults in  marked  compression  of  the  mento-vertical  diameter, 
and  compensating  elongation  of  the  occipito-frontal ;  this 
causes  great  bulging  of  the  frontal  bones.  The  head  then 
descends  with  the  superior  maxilla  compressed  against  the 
pubes,  the  occiput  lying  in  the  sacral  hollow ;  the  frontal 
region  first  appears  at  the  vulva,  and  is  followed  by  the 
vertex  and  occiput,  the  mouth  and  chin  being  disengaged 
from  the  pubes  the  last  of  all.  This  method  accordingly  re- 
sembles the  delivery  of  the  vertex  in  face  to  pubes  cases  as 
shown  in  fig.  137,  but  in  the  case  of  the  brow  presentation 
the  head  is,  of  course,  more  extended.  Very  considerable 
deformity  of  the  head,  consisting  of  flattening  of  the  vertex 
and  bulging  of  the  forehead,  results.  In  posterior  positions 
of  the  brow,  forward  rotation  may  occur,  when  the  case  ends 
in  the  manner  just  described ;  if  rotation  does  not  occur 
natural  delivery  is  impossible. 

Manafie7ne7it.—lt  is  probable  that  every  face  presentation 
passes  through  the  preliminary  stage  of  a  brow  presentation ; 
many  cases  are  accordingly  observed  to  undergo  spontaneous 
correction  to  a  face.  The  persistence  of  this  presentation, 
however,  involves  considerable  risk  both  to  mother  and  child  : 
therefore,  if  detected  early  in  labour,  either  before  or  soon 
after  rupture  of  the  membranes,  bi -polar  version  should  be 
performed,  and  the  case  converted  into  a  breech.  If  version 
cannot  be  performed,  an  attempt  may  be  made  either  to  flex 
the  head,  producing  a  vertex  presentation,  or  to  extend  it 
completely,  producing  a  face  ;  the  latter  is  easier  to  perform, 
but  great  care  must  be  taken  not  to  injure  the  face  or  eyes. 
If  the  head  is  Jixed  in  the  brim,  it  must  be  allowed  to  con- 
tinue as  a  brow  presentation,  and  an  attempt  made  to  deliver 
with  forceps  as  soon  as  the  cervix  is  sufficiently  dilated. 
Severe  laceration  of  the  valva  is  often  caused  by  the  passage 
of  the  head.  In  fronto-posterior  cases  the  difficulty  is  still 
greater,  and  craniotomy  is  usually  required.  Symphysiotomy 
has  been  practised  in  these  cases  as  an  aid  to  forceps 
delivery. 
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Breech  or  Pelvic  Presentations 

When  the  pelvic  extremity  of  the  foetal  ovoid  lies  at  the 
brim  and  the  cephalic  extremity  at  the  fundus,  the  presenta- 
tion is  called  a  hreech.  If  the  normal  attitude  of  flexion  is 
unaltered  the  presenting  part  will  consist  of  the  buttocks  with 
the  external  genital  organs,  and  one  or  both  feet,  the  latter 
lying  somewhat  above  the  former  ;  this  is  called  the  complete 
hreech  (fig.  146).    Some  alteration  of  the  normal  attitude  is. 


-  _  int.l  Cervical 
Caext.f  canal. 

Utero-veaical 
peritoneum. 
Bladder. 
Symphyaia  Pubis. 
Vagina. 

Fio.  146. — Complete  Breech  Presentation  before  Labour. 
From  a  Frozen  Section.  (Waldeyer.) 


however,  not  uncommon.  The  most  frequent  is  extension  of 
the  legs  upon  the  thighs,  bringing  the  feet  up  to  the  sides  of 
the  neck ;  this  is  called  the  incomplete  hreech  with  extension 
of  the  legs  (fig.  147).  Sometimes,  however,  the  thighs  are 
extended  and  the  legs  flexed,  bringing  the  knees  down  into  the 
brim  ;  or,  finally,  both  the  legs  and  the  thighs  may  be  partially 
extended,  bringing  down  the  feet.  The  two  latter  are  often 
termed  knee  and  footling  presentations,  but  they  must  of 
course  be  regarded,  not  as  distinct  from,  but  as  varieties 

of,  the  incomplete  breech  presentation.    Breech  presentations 

may  therefore  be  classified  thus : 
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A.  Complete  Breech  Presentation. 

B.  Incomplete  Breech  Presentation. 

(1)  With  extended  legs. 

(2)  With  extended  thighs. 

(a)  iKnee  (legs  flexed). 

(b)  Footling  (legs  extended). 


Occurrence. — Breech  presentations  occur  in  about  1-30 
(3-3  per  cent.)  of  all  labours  ;  if,  however,  premature  labours 
^^^^^^  are  excluded,  the  propor- 

tion  falls  to  1-60,  show- 


Causes. — It  is  customary  to  ascribe  breech  presentation  to 
disturbance  of  the  conditions  which  produce  vertex  presenta- 
tion (see  p.  184).  Thus  the  cephalic  end  of  the  foetal  ovoid 
may  be  larger  than  the  pelvic  end,  as  in  Injdrocephalvs ;  the 
lower  uterine  segment  may  be  unduly  distended,  and  approxi- 
mately equal  in  size  to  the  fundus,  as  in  Jtydranmios ;  the 
centre  of  gravity  of  the  premature  foetus  lies  near  the  centre 
of  the  body,  and  therefore  the  tendency  to  lie  head  downward 
in  the  liquor  amnii  is  lost  in  premature  labours.  In  addition, 


ingthat  this  presentation 
is  much  more  frequent 
in   premature  than  in 
full-time    labours.  It 
is  usually  stated  that 
breech  presentations 
occur   somewhat  more 
frequently  in  multiparae 
than  in  primigravidse, 
but  recent  statistics  from 
the  Clinique  Baudelocque 
(Paris)  show  that,  exclud- 
ing cases  of  contracted 
pelvis  and  of  premature 
labour,  the  preponder- 
ance lies  decidedly  with 
primigravidse.    The  in- 
complete breech  presen- 
tation, in  one  or  other  of 
its  forms,  is  commoner 
than  the  complete. 


Fig.  147. — Incomplete  Bbeech  with  Ex- 
tension OF  THE  Legs.  (Ribemont- 
Dessaignes  and  Lepage.) 
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placenta  prccvia  favours  the  occurrence  of  breech  presentation, 
for  the  presence  of  the  placenta  in  the  lower  uterine  segment 
diminishes  the  capacity  of  this  part  of  the  uterus,  and  so 
tends  to  displace  the  head  when  presenting.  Pelvic  contraction 
produces  much  the  same  result.  It  must,  however,  be  admitted 
that  many  breech  presentations  occur  in  which  none  of  these 
conditions  are  present,  and  they  must  therefore  be  regarded 
as  merely  contributory  causes. 

Four  positions  of  the  breech  presentation  are  described, 
the  sacrum  being  the  denominator  : 


1st  position 

2nd 

3rd 

4th  „ 


Left  sacro-anterior 
Eight  sacro-anterior 
Eight  sacro-posterior 
Left  sacro-posterior 


L.S.A.  (fig.  148) 
E.S.A. 
E.S.P. 
L.S.P. 


Diagnosis. —Abdominal  palpation  should  be  carried  out 
in  the  systematic  manner  described  on  page  222.  It  is 
much  easier  to  recognise 
a  breech  presentation 
by  abdominal  than  by 
vaginal  examination  in 
the  earlier  stages  of 
labour.  The  pelvic  grip 
will  show  that  the  foetal 
pole  which  occupies  the 
lower  part  of  the  uterus 
does  not  possess  the 
characteristics  of  the 
head ;  it  is  softer,  more 
irregular,  and  less  de- 
fined in  outline ;  it 
usually  lies  above  the 
level  of  the  brim,  and 
small  parts  moving 
spontaneously  may  be 
felt  near  it.  The  fundus 

must  next  be  palpated  with  great  care,  when  the  head 
will  be  recognised  by  the  points  mentioned  on  page  223  ;  it 
is  often  extraordinarily  movable  from  side  to  side.  Back 
and  limbs  will  be  found  in  the  same  way  as  with  vertex 
presentations.    In  the  incomplete  breech  presentation  with 


Fio.  148. — Breech  Presentation  :  FmsT 
Position.   (Farabceuf  and  Vaenier.) 
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extended  legs  the  feet  lie  close  to  the  head  and  may  be  felt 
there  per  abdomen  (fig.  147) ;  care  will  then  be  necessary 
to  avoid  the  error  of  concludmg  that  the  breech  lies  at  the 
fundus  because  small  parts  are  found  near  it.  The  heart- 
sounds  will  be  heard  at  about  the  level  of  or  a  little  above  the 
umbilicus— i.e.  somewhat  higher  than  in  vertex  presenta- 
tions, but  in  much  the  same  relative  positions  as  regards  the 
middle  line  (fig.  129).  In  the  first  breech  position  the  heart- 
sounds  are  unusually  loud,  owing  to  the  fact  that  the  back  of 


the  left  shoulder  is  in  close  contact  with  the  abdominal  wall, 
a  little  to  the  left  of  the  umbilicus  (fig.  148). 

Vaginal  examination  early  in  labour  will  show  that  the 
presenting  part  lies  high  and  cannot  easily  be  defined ;  the 
cervix  dilates  slowly  and  the  bag  of  waters  becomes  unusually 
elongated,  assuming  a  sausage  shape,  which  is  fairly  charac- 
teristic of  this  presentation  (fig.  149).  This  alteration  in  the 
shape  of  the  bag  of  waters  results  from  the  small  size  of  the 
presenting  part  allowing  an  unusually  large  amomit  of  liquor 
amnii  to  descend  below  it,  thus  elongating  the  membranes. 
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Sometimes  the  presence  of  a  small  part  (foot)  can  be  detected 
in  the  ha-  of  waters.  Details  of  the  presenting  part  cannot 
definitely°be  made  out  until  the  cervix  is  one  half  dilated 
or  the  membranes  have  ruptured;  but  at  this  stage  the 
examinincT  finger  will  first  come  into  contact  with  the  anterior 
buttock-smooth,  soft,  and  round  in  outline.  Exploring 
further  the  anus  will  be  found,  and  beyond  it  again  the 
coccyx  Lnd  lower  sacral  vertebrte,  the  latter  being  recognisable 
by  their  row  of  small  spinous 
processes.  On  the  side  of 
the  pelvis  opposite  to  that 
occupied  by  the  sacrum  one 
or  both  feet  may  be  found 
(fig.  150).  The  male  external 
genital  organs  may  also  be 
recognised  and  the  sex  thus 
determined.  The  presence  of 
meconium  on  the  examining 
finger  which  has  been  passed 
into  the  anus  is  of  course 
pathognomonic  of  this  pre- 
sentation. The  localisation 
of  the  sacrum  is  of  consider- 
able importance,  for  by  it  the 
position  can  be  recognised. 
In  the  first  and  fourth  posi- 
tions it  lies  to  the  left,  and 
either  in  front  or  behind  re- 
spectively ;  in  the  second  and 
third  positions  it  lies  to  the 
right,  and  either  in  front  or  behind  respectively.  The  dia- 
gnosis of  position  in  breech  presentations  is  not  so  important 
as  in  presentations  of  the  vertex  or  face. 

The  incomplete  breech  with  extended  legs  is  not  easily 
recognised  either  by  vaginal  or  abdominal  examination  when 
the  presenting  part  is  still  in  the  pelvic  brim  ;  when  the 
breech  has  passed  into  the  pelvic  cavity,  the  fact  that  the  feet 
are  not  within  reach  of  the  fingers  indicates  this  variety.  The 
incomplete  breech  with  extended  thighs  (knee  or  footling)  is 
easily  recognised  on  account  of  the  small  size  of  the  presenting 
parts ;  the  foot  may  be  mistaken  for  the  hand  before  rupture 

17 


Fia.  150. — Bbbbch  Presentation: 

PmsT  Position. 
(Ribemont-Dessaignes  and  Lepage.] 

Patient  in  usnal  obstetric  position. 
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of  the  membranes,  but  afterwards  the  latter  can  be  distin- 
guished by  the  mobility  of  the  thumb  in  all  directions. 

Mechanism. -The  diameter  of  engagement  is  in  all  cases 
the  bi-trochanteric  or  bis-iliac  (both  four  inches),  which  enters 
the  brim  in  one  or  other  oblique  diameter  (four  and  three- 
quarter  inches).  It  will  be  observed  that  the  positions  corre- 
spond, as  regards  the  direction  of  the  back  of  the  foetus,  with 
those  of  the  vertex  and  face. 

During  the  process  of  labour  a  movement  of  mternal 
rotation  occurs,  affecting  successively  the  breech,  the  shoulders, 


Fia.   151.  BlETH  OF  THE  HiPS  rN  BbEECH  PbESENTATION,  SHOAVrNG 

Lateral  Flexion  of  the  Spdje. 


and  the  head.  As  the  breech  descends,  the  bi-trochanteric 
diameter  passes  from  the  oblique  of  the  brim  (left  in  the  first 
position)  into  the  antero-posterior  of  the  outlet,  the  anterior 
hip  coming  round  under  the  symphysis  pubis.  The  breech  is 
then  born  by  a  movement  of  descent  with  lateral  flexion  of 
the  spine  around  the  pubes  (fig.  151).  The  anterior  hip  is 
first  disengaged ;  the  posterior  distends  the  perineum  and 
follows  it.  At  this  stage  the  shoulders  (bis-acromial  diameter, 
four  and  three-quarter  inches)  engage  in  the  same  obUque 
diameter  of  the  brim  (left  in  the  first  position)  as  the  breech. 
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and  in  passing  through  the  cavity  internal  rotation  occurs, 
bringing  the  anterior  shoulder  under  the  symphysis  pubis  ; 
the  trunk  is  born  with  the  arms  folded  across  the  chest. 
While  the  hips  lie  in  the  antero-posterior  diameter  of  the 
outlet,  and  the  shoulders  lie  at  the  same  time  in  the  oblique 
diameter  of  the- brim,  a  slight  amount  of  rotation  of  the  dorsal 
spine  must  of  course  occur.    The  head  should  enter  the  brim 
fully  flexed,  while  the  shoulders  are  passing  through  the 
outlet  ;.,  the  sub-occipito-bregmatic  diameter  will  then  corre- 
spond with  the  right  oblique,  and  forward  rotation  of  the 
occiput  follows,  the  anterior  shoulder  turning  to  the  right 
side  of  the  mother  (first  position).    The  head  now  lies  with 
the  nape  of  the  neck  behind  the  pubes,  the  forehead  in  the 
sacral  hollow,  and  the  face  upon  the  pelvic  floor ;  it  becomes 
disengaged  by  the  chin,  face,  and  forehead  successively  pass- 
ing over  the  perineum,  thus  maintaining  the  flexed  position 
to  the  end.    Backward  rotation  of  the  occiput  is  practically 
unknown  in  breech  labour  except  when  the  fcetus  is  very 
small,  or  as  the  result  of  extension  of  the  head  from  some 
kind  of  interference,  or  from  want  of  pelvic  space.    In  the 
posterior  positions  of   the  breech  (third  and  fourth)  the 
mechanism  of  labour  differs  little  from  that  of  the  anterior 
positions  (first  and  second).    Owing  to  the  apposition  of  the 
vertebral  column  of  the  foetus  to  the  maternal  spine,  the 
attitude  of  flexion  is  more  difficult  to  maintain,  and  the  occur-_ 
rence  of  extension  of  the  after-coming  head  is  therefore  more 
frequent.    Internal  rotation  of  the  head  is  a  long  movement 
(three-eighths  of  a  circle)  as  the  head  enters  the  brim  with 
the  occiput  posterior ;  if,  however,  flexion  is  complete,  little 
difficulty  is  to  be  anticipated  from  the  greater  length  of  this 
movement. 

Owing  to  their  greater  size,  the  delivery  of  the  shoulders 
is  more  diflBcult  than  that  of  the  breech ;  the  delivery  of 
the  head  is  more  difficult  than  either,  not  because  of  the 
length  of  its  diameters,  but  because  it  is  less  compressible  than 
the  breech  or  the  shoulders,  and  because  there  is  no  time  for 
moulding  to  occur. 

The  head  is  but  little  altered  by  breech  labour.  Of  course 
no  caput  forms  upon  it,  and  there  is  practically  no  moulding. 
The  general  shape  is  therefore  distinctly  more  globular  than 
after  a  vertex  presentation. 
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Anomalies  in  the  Mechanism. — (1)  Premature  rupture  of 
the  membranes,  with  consequent  loss  of  the  dilating  effect  of 
the  bag  of  waters,  frequently  occurs.  (2)  Extension  of  the 
legs  may  occur,  either  before  labour  as  an  abnormal  attitude, 
or  during  labour  from  some  obstacle  to  the  descent  of  the 
complete  breech.  A  breech  labour  is  usually  prolonged  and 
difficult  when  extension  of  the  legs  occurs.  The  usual 
explanation  of  this  is  that  the  lower  limbs  in  this  attitude 
act  as  splints  to  the  trunk,  and  thus  interfere  with  the 
lateriflexion  of  the  spine  which  occurs  during  the  passage  of 
the  breech  through  the  pelvic  outlet.  Not  infrequently, 
however,  the  breech  is  delayed  at  the  pelvic  brim  by  this 
abnormality,  which  appears  in  some  way  to  hinder  the  proper 
engagement  of  the  bi-trochanteric  diameter  in  the  brim. 
(3)  One  or  both  arms  may  become  displaced  (extended)  during 
the  passage  of  the  trunk  through  the  pelvis ;  the  displaced 
limb  then  lies  either  at  the  side  of,  behind,  or  in  front  of 
the  head,  and  forms  an  insuperable  obstacle  to  spontaneous 
delivery.  (4)  Non-rotation  either  of  the  shoulders  or  of  the 
head  may  also  occur,  and  delivery  in  the  oblique  diameter  of 
the  outlet  will  then  be  very  difficult.  (5)  Finally,  backward 
rotation  of  the  occiput  may  occur  spontaneously  with  a  very 
small  fcEtus.  Disengagement  is  then  possible  in  one  of  two 
ways  :  if  the  head  is  completely  flexed,  the  face,  forehead,  and 
vertex  will  pass  successively  under  the  symphysis ;  if  extended, 
the  chin  becomes  fixed  against  the  pubes,  the  occiput  is 
disengaged  first,  and  is  followed  successively  by  the  vertex 
and  face,  the  chin  coming  last  of  all. 

Prognosis. — The  duration  of  labour  is  somewhat  longer  in 
breech  than  in  vertex  presentations,  especially  in  primiparae ; 
this  involves  in  itself  a  slightly  increased  risk  to  both  mother 
and  child.  Unless  artificial  aid  in  extraction  is  required,  the 
maternal  risks  are  not  otherwise  increased  ;  interference  of 
course  increases  the  risks  both  of  laceration  and  of  sepsis. 

The  risks  to  the  child  are,  however,  decidedly  greater 
than  in  vertex  cases,  and  recent  statistics  estimate  the 
foetal  mortality  in  labour  at  1-9  (primiparje)  to  1-30  (multi- 
part). Older  statistics  might  be  quoted  in  which  the  fatal 
mortality  was  about  25  per  cent.  In  addition  many  infants 
born  alive  succumb  within  forty-eight  hours  to  mjuries 
received  during  labour.    Certain  foetal  risks  are  unavoidable. 
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such  as  (a)  compression  of  the  cord  durmg  delivery  of  the 
head,  (&)  premature  attempts  at  respiration  from  stimulation 
of  the  respiratory  centre  before  the  head  is  born.  In  addition 
it  has  been  shown  by  Spencer  that  serious  injuries  to  the 
abdominal  and  thoracic  viscera  from  compression  of  the 
trunk  may  often  be  found  on  post-mortem  examination  of 
infants  that  have  died  during  or  soon  after  breech  delivery. 
And  further,  from  traction  on  the  limbs  and  shoulders, 
rupture  of  muscular  fibres,  fracture  of  bones,  and  injury  to 
nerve  trunks  may  occur.  Such  accidents  as  prolapse  of  the 
cord  or  premature  rupture  of  the  membranes  are  frequently 
met  with,  and  further  increase  the  risks  to  the  child. 

Management. — When  a  breech  presentation  is  discovered 
during  the  last  four  weeks  of  pregnancy,  or  very  early  in 
labour,  it  may  be  converted  into  a  vertex  by  external  version 
(p.  494) ;  this  should  always  be  done  if  the  patient  is  a 
primigravida,  or  if  the  pelvis  is  small  and  of  the  generally 
contracted  type  (p.  300).  In  a  multipara  with  a  normal 
pelvis,  correction  of  the  presentation  is  not  of  such  great 
importance,  but  should  be  performed  in  the  interests  of  the 
child. 

During  the  first  stage  of  labour  especial  care  is  necessary 
to  preserve  the  bag  of  waters;  when  this  has  ruptured,  an 
examination  should  immediately  be  made  to  confirm  diagnosis 
and  to  look  out  for  prolapse  of  the  cord.  In  the  second  stage, 
untimely  interference,  such  as  extraction  of  the  breech  before 
the  cervix  is  fully  dilated,  will  lead  to  great  difficulty  in  ex- 
tracting the  head.  It  is  therefore  of  special  importance  to 
avoid  interfering  too  soon.  Nothing  whatever  should  be  done, 
when  labour  progresses  favourably,  until  the  buttocks  have 
been  completely  expelled  from  the  vulva.  The  work  of  the 
medical  attendant  then  begins,  and  the  survival  of  the  child 
will  often  depend  upon  his  knowledge  of  what  is  required,  and 
of  how  to  do  it.  The  legs  should  be  gently  disengaged  by 
extending  first  one  and  then  the  other  with  the  fingers  passed 
mto  the  vagina.  The  exposed  parts  must  be  wrapped  up  in  a 
warm  towel  and  carefully  protected  during  the  remainder  of  the 
labour,  in  order  to  avoid  the  risk  that  cutaneous  stimulation 
by  cold  air  may  excite  the  respiratory  centre.  The  umbilical 
cord  should  be  sought  for  and  a  loop  pulled  down  so  that 
its  pulsation  may  be  watched  during  the  remaining  stages. 
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Traction  on  the  legs  is  not  required  at  this  period,  and  the 
temptation  to  pull  must  be  steadily  resisted,  for  it  is  obvious 
that  traction  will  tend  to  produce  extension  of  the  head, 
because  the  vertebral  column  joins  the  head  nearer  the 
occiput  than  the  sinciput.    But  the  descent  of  the  trunk  may 


Fig.  152.— Breech  Peesentation,  showing  How  to  Hold  the  Body 
OF  THE  Child.    (Ribemont-Dessaignes  and  Lepage.) 
^Vo/e.-Tlie  body  should  be  wrapped  up  to  protect  it  from  cold  air. 

be  aided  by  pressure  with  the  hand  on  the  fundus  during 
the  pains;  fundal  pressure  is  also  useful  in  mamtannng 
the  flexed  attitude  of  the  arms  and  head.  The  trunk  will 
be  observed  to  rotate  as  the  shoulders  pass  mto  the  antero- 
posterior diameter  of  the  outlet,  the  direction  of  rotation  bemg 
from  right  to  left  in  the  first  position.  If  the  normal  attitude 
of  the  arms  has  been  preserved,  the  elbows  wHl  then  appear 
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closely  pressed  against  the  chest.  In  holding  the  child  at 
this  stage,  the  hand  should  grasp  the  pelvis,  not  the  waist 
(fig.  152),  lest  injury  should  be  done  to  the  abdominal  viscera. 
When  the  child  is  small  the  head  may  be  spontaneously 
disengaged  by  a  voluntary  effort  of  the  mother ;  more  often, 
however,  assistance  is  required.  The  simplest  method  is  to 
grasp  the  legs  and  carry  the  trunk  of  the  child  forwards 
parallel  with  the  mother's  abdominal  wall,  at  the  same  time 


Fxo.  153. — -The  Mauriceatj-Veit  Grip  in  DELivERma  the  After-coming 
Head.    First  Stage.    (Ribemont-Dessaignes  and  Lepage.) 

making  pressure  on  the  head  in  the  axis  of  the  pelvic  brim 
(downwards  and  backwards)  with  the  hand  on  the  fundus. 
Frequently,  however,  this  simple  manoeuvre  does  not  suffice, 
and  as  the  foetal  circulation  is  at  this  stage  necessarily  inter- 
fered with  by  compression  of  the  cord  or  the  placenta,  prompt 
measures  should  be  taken  to  deliver  the  head.  The  best  method 
to  adopt  is  that  of  Mauriceau  or  Veit  — the  credit  of  it  is 
claimed  for  both  (figs.  153  and  154).  The  trunk  of  the  child, 
with  the  legs  astride,  is  taken  upon  the  right  forearm,  the  index 
finger  having  been  passed  up  to  the  face  and  inserted  into  the 
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mouth  in  order  to  make  traction  upon  the  lower  jaw.  The 
left  hand  is  placed  upon  the  shoulders,  the  neck  lying 
between  the  index  and  middle  fingers.  Traction  is  then  made 
with  both  hands  in  the  direction  of  the  axis  of  that  part  of 
the  pelvic  cavity  in  which  the  head  is  lying.  Flexion  is 
maintained  or  extension  corrected  by  the  finger  in  the  mouth, 
and  descent  may  be  aided  by  an  assistant  making  pressure  on 
the  fundus.    When  the  head  reaches  the  outlet,  the  direction 


Fig.  154. — The  Maueioeau-Veit  Geip.    Second  Stage. 
(Ribemont-Dessaignes  and  Lepage.) 

of  traction  must  of  course  be  changed  (fig.  154),  and  is  now 
applied  chiefly  to  the  shoulders,  the  lower  hand  merely  main- 
taining the  flexion  of  head. 

The  grip  of  the  head  thus  obtained  is  very  effective  ;  it  is 
in  reality  a  combination  of  two  grips  which  were  formerly 
practised  separately,  the  anterior  grip  or  jaw-traction  being 
named  after  Smellie  (Smellie  grip),  and  the  posterior  grip 
after  the  great  midwifery  school  of  Prague  (Prague  grip). 
Time  is,  however,  saved  by  employing  them  in  combination, 
and  success  at  this  stage  depends  mainly  upon  the  prompt 
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application  of  effective  methods.  In  the  figures,  the  manoeuvre 
is  shown  with  the  patient  in  the-  dorsal  position ;  it  can  be 
equally  well  performed  with  the  patient  lying  upon  the  left 
side,  when  the  hands  may  be  reversed. 

If  the  head  cannot  be  delivered  in  this  way,  the  forceps 
should  at  once  be  applied.  The  child  cannot  survive  com- 
pression of  the  cord  for  more  than  five  to  ten  minutes, 
therefore  forceps  should  always  be  got  ready  for  use  before 
commencing  the  delivery  of  the  after-coming  head. 


Fig.  155. — Beeech  Presentation.    BBrprorNG  Down  a  Leg. 
(Ribemont-Dessaignes  and  Lepage.) 

Difficidties  may  arise  during  a  breech  labour  at  three 
different  stages  :  (1)  in  the  delivery  of  the  buttocks,  (2)  in  the 
delivery  of  the  arms,  (3)  in  the  delivery  of  the  head. 

(1)  The  birth  of  the  huttoc'ks  may  be  delayed  {a)  by 
uterine  inertia,  (&)  by  the  large  size  of  the  foetus  or  the  insuffi- 
cient size  of  the  pelvis,  (c)  by  extension  of  the  legs. 

The  safest  and  surest  mode  of  dealing  with  this  difficulty, 
no  matter  how  it  may  be  caused,  is  to  bring  down  a  leg  ;  it  is  the 
best  method  whether  the  buttocks  lie  at  the  pelvic  brim  or  in 
the  cavity.    An  anaesthetic  is  required  for  this  procedure,  and 
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the  entire  hand  is  then  passed  into  the  vagina,  strict  anti- 
septic precautions  being  observed.  The  fingers  then  follow  the 
anterior  thigh  up  to  the  back  and  inner  side  of  the  knee,  and 
pressure  is  made  upon  the  limb  at  this  point  so  as  to  abduct 
it ;  this  will  flex  the  leg  and  bring  the  foot  down  within  reach, 
so  that  it  can  be  seized  and  drawn  down  into  the  vagina 
(fig.  155).  The  same'  precautions  must  be  observed  in  this 
manoeuvre  as  in  the  operation  of  internal  version  (see 
p.  496).  A  loop  of  the  cord  may  come  down  with  the  leg  ; 
it  must  be  carefully  replaced,  well  above  the  level  of  the 
buttocks.  The  expulsion  of  the  child  should  now  be  left  to 
the  natural  efforts,  unless,  from  interference  with  the  foetal 
circulation,  rapid  delivery  is  necessary.  In  cases  where  this 
manoeuvre  is  practised  for  uterine  inertia,  good  pains  will 
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Fig.  156. — Beeech  Hook. 

usually  follow  from  the  stimulation  set  up  by  the  manipula- 
tions. 

When  the  breech  lies  in  the  pelvic  cavity  it  may  be  found 
that  the  leg  cannot  be  reached  on  account  of  the  large  size 
of  the  child  or  the  small  size  of  the  pelvis  ;  traction  must  then 
be  directly  applied  to  the  buttocks.  The  most  effectual  method 
of  traction  is  by  means  of  the  Breech  Hook  (fig.  156).  This 
is  a  blunt-pointed  metal  hook,  the  width  of  which  should  be 
at  least  two  and  a-quarter  inches.  It  is  applied  by  passing  it 
over  the  lateral  aspect  of  the  anterior  buttock  until  the  point 
lies  above  the  level  of  the  fold  of  the  groin  ;  the  instrument  is 
then  rotated  through  a  right  angle  so  as  to  bring  the  hook 
across  the  child's  abdomen  ;  a  finger  is  then  passed  between 
the  thighs,  and  the  point  of  the  hook  carefully  guided  into 
position  on  the  inner  aspect  of  the  anterior  thigh.  Traction 
can  then  be  applied  in  the  fold  of  the  groin,  and  if  care  and 
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gentleness  are  exercised  there  is  little  fear  of  injury  occurring. 
Fracture  of  the  femur  or  pelvis,  or  dislocation  of  the  hip  may, 
however,  occur  if  great  force  is  applied  ;  therefore  every  effort 
should  always  be  made  to  effect  delivery  by  the  previous  method, 
unless  the  child  is  dead,  when  there  is  no  objection  whatever 
to  the  use  of  the  breech  hook.  It  is  usually  waste  of  time  to 
attempt  to  apply  traction  to  the  breech'with  the  fingers  or  the 
fillet. 


Retrax^ted 
utenis 


Fig.  157.— LlTEEAL  Displacement  of  the  Ai^tebior  Abm  ;  the  Posterior 
Arm  has  been  already  BEouqHT  down. 

(2)  Difficulty  in  the  delivery  of  the  arvis  results  from  their 
becommg  displaced  ;  this  is  usually  due  to  traction  upwards 
having  been  applied  in  delivering  the  buttocks,  but  it  may 
also  be  due  to  disproportion  between  the  size  of  the  f cetus  and 
tfie  pelvis.  The  displacement  is  usually  lateral  (extension) 
as  shown  in  fig.  157.  The  shoulders  will  then  probably  lie  in 
be  oblique  diameter  of  the  brim  ;  therefore  one  arm  will  be 
anterior,  the  other  posterior.    On  account  of  the  curvature  of 

anteuoi  ;  it  should  therefore  be  delivered  first.    The  hand 
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must  be  passed  along  the  back  of  the  child  deep  into  the 
vagina,  and  the  thumb  and  first  two  fingers  carried  over 
the  humerus  until  the  elbow  is  reached ;  the  forearm  can 
then  be  flexed  over  the  face  and  chest,  and  the  limb  thus 
delivered.  The  anterior  arm  is  next  similarly  dealt  with. 
In  a  difficult  case  the  trunk  should  be  rotated  into  the  trans- 
verse diameter,  where  there  is  more  room  for  the  necessary 
manipulations.  An  anaesthetic  is  usually  required  for  this 
mancBUvre.    There  is  no  risk  of  injuring  the  limb  if  traction 


h 

Fig.  158.— The  After-comikg  Head.    a.  Flexed,    h.  Extended. 


is  applied  to  the  elbow  or  the  forearm.  Occasionally  one  arm 
becomes  displaced  laterally,  the  other  flexed  behind  the  occiput. 
The  extended  arm  should  first  be  delivered ;  next  the  pelvis 
should  be  seized  and  the  trunk  rotated  to  the  side  opposite  the 
limb  behind  the  occiput ;  this  will  bring  the  posterior  arm 
into  a  lateral  position,  where  it  can  be  reached  and  delivered 

in  the  usual  manner. 

(3)  Difficulty  in  delivering  the  head  results  either  from 
extension,  from  backward  rotation,  from  its  large  size,  or 
from  contraction  of  the  pelvis.  The  mechanical  disadvantage 
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of  extension  of  the  after-coming  head  is  indicated  in  fig.  158. 
When  flexed,  the  head  forms  a  wedge  the  apex  of  which  is 
directed  downwards  ;  when  extended,  the  base  of  the  wedge 
is  directed  downwards,  and  descent  is  therefore  much  more 
difficult.  In  addition,  the  occipito-mental  diameter  (four  and 
a-half  inches)  engages  instead  of  the  sub-occipito-frontal  (four 
inches).  If  the  extended  head,  when  delayed  at  the  brim,  cannot 
be  flexed  by  traction  on  the  lower  jaw  combined  with  pressure 
on  the  fundus,  perforation  will  probably  be  required.  When  the 
head  is  in  the  cavity,  axis-traction  forceps  may  succeed  in  effect- 
ing its  delivery  if  of  small  size.  Whenever  the  child  is  dead 
perforation  should  be  performed  without  hesitation  to  secure 
easy  delivery.  If  backward  rotation  has  occurred,  an  attempt 
should  be  made  to  rotate  the  head  and  trunk  so  as  to  bring 
the  occiput  forwards  ;  should  this  fail,  perforation  will  be 
required  unless  the  head  is  very  small  (see  p.  260). 


Transverse  or  Shoulder  Presentations 

These  presentations  include  all  cases  in  which  the  long 
axis  of  the  foetus  lies  more  or  less  directly  across  the  long 
axis  of  the  uterus — i.e.  all  varieties  of  the  transverse  or 
oblique  lie.  Some  part  of  the  trunk  of  the  foetus  presents 
— almost  invariably  by  its  lateral  aspect.  The  shoulder 
(acromion  process)  in  most  instances  forms  the  denominator 
of  the  presentation ;  but  sometimes  the  arm  becomes  prolapsed 
and  descends  first  into  the  vagina,  while  at  other  times  the 
lateral  aspect  of  the  abdomen,  or  even  the  back,  forms  the 
actual  presenting  part. 

It  is  usual  to  describe  only  two  positions  of  the  shoulder 
presentation,  dorso-anterior  and  dor  so-posterior  ;  the  former 
is  much  commoner  than  the  latter  because  the  foetus  accom- 
modates itself  better  in  that  position  to  the  forward  curva- 
ture of  the  lower  dorsal  and  lumbar  vertebras.  In  the  former 
the  normal  foetal  attitude  of  flexion  is  fairly  well  preserved 
(fig.  159a) ;  in  the  latter  the  spine  becomes  extended  and  dis- 
placement of  the  limbs  is  frequently  met  with  (fig.  1596)  ; 
premature  rupture  of  membranes  and  prolapse  of  the  cord 
are  common  in  both  positions.  The  head  usually  occupies 
the  ihac  fossa,  the  breech  lying  upon  the  opposite  side  at  a 
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Fig.    159«.  — :  Shouldeb    Presentation  : 

DoKSO-AiTTERIOE  POSITION.  (RlBEMONT- 

Dbssaiones  and  Lepage.) 
The  general  attiUide  of  flexion  is  preserved. 


somewhat  higher  level,  so  that  the  long  axis  of  the  foetus  is, 
strictly  speaking,  not  transverse  but  oblique.    More  rarely 

the  breech  occupies  the 
iliac  fossa,  while  the 
head  lies  at  the  higher 
level. 

Occurrence. — 
Shoulder  presentations 
are  rare,  their  frequency 
being  variously  esti- 
mated at  from  1-125  to 
1-250  labours.  When 
premature  labours  are 
excluded  the  rate  of  fre- 
quency is  much  reduced. 
They  are  five  or  six  times 
more  frequent  in  mvilti- 
parte  than  in  primi- 
gravida3. 

Causes.  —  All  con- 
ditions which  prevent 
the  ready  descent  of  the 
foetal  head  into  the  pelvic 
brim  may  occasion  a 
shoulder  presentation — 
e.g.  pelvic  contraction, 
hydramnios,  placenta 
prsevia,  twins,  extreme 
uterine  obliquity,  laxity 
of  the  uterine  and  ab- 
dominal muscles,  prema- 
ture or  dead  foetus,  &c. 
It  will  be  recollected  that 
the  same  conditions  may 
cause  other  forms  of 
abnormal  presentation. 
The  relative  frequency 
of  this  presentation  in 
Fig.  159&.  —  Shoulder  Presentation  :  m^^ltipara;  is  probably  to 
DoRSO-rosTERioR  Position.  (Ribemont-  ^  i^^j^^g^  ^ 
Dessaignes  and  Lepage.)  ^  •         r  1.1 

The  Bplue  is  extended  and  the  limbs  are  displace,!.        nent  WCakennig    Of  the 
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abdominal  muscles,  permitting  forward  or  extreme  lateral 
displacement  of  the  uterus  to  occur. 

Diagnosis.— This  presentation  can  easily  be  recognised  by. 
abdominal  palpation,  before  laiiour  has  commenced,  or  early 
in  the  first  stage  when  the  membranes  are  intact.  The  uterus 
is  not  pyramidal  in  shape,  but  irregular,  the  long  axis  lying 
more  or  less  completely  across  the- abdomen  ;  as  the  presenting 
part  cannot  descend  into  the  brim  the  level  of  the  fundus  is 
unaltered.  Systematic  palpation  will  show  that  the  head 
occupies  one  or  other  iliac  fossa,  and  usually  that  the  back  is 
anterior;  the  soft  bulky  breech  will  then  be  found  on  the  opposite 
side  and  at  a  higher  level  than  the  head  ;  occasionally,  however, 
the  breech  will  be  found  in  theiliac  fossa.  ,  Auscultation  of  the 
foetal  heart  does  not  assist  the  diagnosis  of  this  presentation. 

Nothing  can  be  made  out  on  vaginal  examination  before 
labour,  except  that  the  presenting  part  lies  high  up-  and  is  soft 
to  the  touch.  During  the  first  stage  a  large  and  elongated  bag 
of  waters  will  form,  in  which  a  small  part— the  arm — may  be 
felt ;  if  the  membranes  have  ruptured,  the  arm  may  become 
prolapsed  early  in  labour. 

Later  on  in  labour,  when  the  liquor  amnii  has  escaped 
and  the  uterus  has  become  moulded  around  the  body  of  the 
foetus,  detailed  abdominal  palpation 
is  very  difficult,  and  the  position 
of  the  different  parts  of  the  fcetus 
cannot  in  this  way  be  made  out. 
Diagnosis  must  then  be  made  by 
vaginal  examination.  A  prolapsed 
arm  will  of  course  settle  the  pre- 
sentation at  once,  and  the  position 
of  the  head  and  back  can  be  de- 
duced from  the  relation  of  the  hand 
when  supinated :  the  thumb  point- 
ing to  the  head,  the  palm  corre- 
sponding to  the  ventral  aspect. 
When  prolapse  of  the  arm  does  not 
occur,  diagnosis  will  be  more  diffi- 
cult. In  almost  all  cases,  however, 
the    ribs   with   their  intercostal' 
spaces  or  the  vertebral  spines  can  be  recognised  with  the 
bnger,  which  usually  reaches  the  former  along  the  posterior 


Fig.  160. — Shoulder  Presen- 
tation :  DORSO-POSTERIOR 

Position.  (Ribemont-Des- 

SAIGNES  AND  LePAGE.) 
Patifiut  iu  usual  obstetric  position. 
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axillary  border  (fig.  IGO)  ;  these  parts  can  hardly  be  mistaken 
for  anything  else.  The  angle  of  the  scapula  may  also  be 
recognised,  and  is  useful  as  indicating  the  position  of  the  back. 
The  acromion  process  and  the  curved  clavicle  may  also  some- 
times be  identified.  By  passing  the  exploring  finger  towards 
the  right  or  left  side  of  the  mother,  the  finger  can  be  passed 
into  the  pit  formed  by  the  apex  of  the  axilla ;  the  head,  of 

course,  lies  upon  the  same  side  of  the 
pelvis  as  the  axillary  pit. 

Mechanism.  — Natural  delivery  in 
a  shoulder  presentation  is  impossible 
when  the  fcBtus  is  full-sized ;  under 
exceptional  circumstances,  however,  it 
may  take  place  in  one  of  the  following 
three  ways : 

A.  Spontaneous  version  may  occur 
—  i.e.  the  presentation  may  sponta- 
neously become  transformed '  into  a 
breech  or  a  vertex.  This  occurrence 
has  been  observed  early  in  labour, 
before  the  membranes  have  ruptured 
or  the  presenting  part  has  become 
engaged.  It  was  first  described  by  an 
English  obstetrician  of  the  eighteenth 
century  named  Denman.  The  term 
'  spontaneous  version  '  is  usually 
applied  only  to  the  transformation  of 
a  shoulder  into  a  breech  presenta- 
tion ;  when  transformed  into  a  vertex 
the  process  is  called  spontaneous 
rectification.  This  is  an  unnecessary  distinction,  since 
version  may  be  either  cephalic  or  pelvic  (see  p.  494).  No 
precise  observations  have  been  made  upon  the  mechanism  of 


Fig.  161. — Attitude  of  the 
FcETUS  IN  Spontaneous 
Evolution.    From  Na. 

TURE.  (RiBEMONT-DeS- 
SAIGNES  AND  LbPAGE.) 


spontaneous  version 


its  occurrence  is  no  doubt  very  rare. 


B.  Spontaneous  evolution  may  occur  when  the  foetus  is 
small  or  macerated,  the  pelvis  large,  and  the  uterine  con- 
tractions powerful.  This  process,  first  described  by  a  Dublin 
obstetrician,  Douglas  (beginning  of  nineteenth  century),  has 
recently  been  studied  by  Bibemont-Dessaignes,  who  was  able 
to  obtain  photographs  of  the  difterent  stages  of  delivery.  The 
attitude  assumed  by  the  foetus  is  shown  in  fig.  161 ;  extreme 
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flexion  of  the  head  and  the  cervical  spine  occurs,  causing 
severe  compression  of  the  thoracic  and  abdominal  viscera  ; 
and  even  if  the  foetus  is  alive  at  the  onset  of  labour, 
death  invariably  occurs  during  delivery.  Prolapse  of  the 
posterior  arm  first  takes  place,  and  the  head  and  trunk 
then  become  compressed  by  the  uterine  contractions  into  the 
smallest  possible  bulk.    After  the  expulsion  of  the  prolapsed 


Fig.  162. — Spontaneous  Evolution,  Fig.  163. — Spontaneous  Evolution. 
Photographed  from  Nature.  Second  Stage,  showing  Delivery 
First  Stage  of  Delivery,  show-  of  Back  in  the  Transverse 
iNo  Prolapse  of  Posterior  Arm.  Diameter. 

(Ribemont-Dessaignes  and  Lepage.) 

arm  and  shoulder  (fig.  162)  the  anterior  shoulder  appears 
under  the  symphysis,  and  the  back  follows,  being  expelled  in 
the  oblique  diameter  of  the  outlet.  As  the  disengagement  of 
the  trunk  proceeds,  a  movement  of  rotation  occurs,  carrying 
it  into  the  transverse  diameter,  the  head  being  on  one  side, 
the  breech  on  the  other  (fig.  163).  Forward  rotation  of  the 
shoulders  next  takes  place,  bringing  the  neck  under  the 
symphysis  pubis,  and  the  legs  become  disengaged  in  the 
antero-posterior  diameter  (fig.  164).    Labour  terminates  like 

18 
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a  breech  case  with  the  cleHvery  of  the  after-coming  head. 
The  foetus  represented  in  these  figures  (photographed  from 
nature)  weighed  five  and  a-half  pounds. 

G.  Spontaneous  expulsion  is  also  described  as  a  possible 
termination  in  the  case  of  a  macerated  foatus.  From  the 
accounts  of  observers  who  have  watched  the  process,  it  is 
clear  that  it  does  not  differ  in  any  important  respect  from 
spontaneous  evolution,  and  scarcely  deserves  to  be  recognised 
as  distinct  from  the  latter.  The  trunk  of  the  macerated  fcetus 
is  very  compressible,  and  may  therefore  be  more  completely 


Fig.  164.— Spontaneotts  Evolution.    Thibd  Stage,  showing  Forwaed 

EOTATION  OF  ShOTTLDERS  AND  DELIVERY  OF  LeGS. 

(Ribemont-Dessaignes  AND  Lepage.) 

bent  upon  itself,  allowing  the  head  and  breech  to  be  dis- 
engaged together  (fig.  165). 

It  must  be  clearly  understood  that  these  natural  termina- 
tions of  shoulder  presentations  are  exceptional  occurrences, 
and  cannot  under  any  circumstances  be  awaited.  This  pre- 
sentation must  invariably  be  dealt  with  by  immediate  inter- 
ference in  the  manner  indicated  below.  If  allowed  to  con- 
tinue, the  case  will  in  all  probability  become  one  of  obstructed 
labour;  over-distension  of  the  lower  uterine  segment  will  ensue 
(see  p.  332),  the  child  will  die  of  compression,  and  the  mother. 
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unless  rescued  by  operative  measures,  will  die  undelivered, 
either  of  exhaustion  or  of  rupture  of  the  uterus. 

Management. — Since  it  is  impossible,  under  ordinary 
conditions,  for  natural  delivery  to  take  place  in  shoulder 
presentations,  the  treatment  consists,  in  all  circumstances, 
in  converting  the  presentation  into  a  vertex  or  a  breech 
by  one  of  the  methods  of  version  (p.  494).    These  methods 


Fig.  165. — Transverse  Presentation. 
Delivery  by  Spontaneous  Expulsion.  (Kleinwachter.) 

will  be  described  in  connection  with  the  obstetric  operations. 
If  abdominal  examination  is  practised  during  the  latter  weeks 
of  pregnancy,  shoulder  presentations  may  be  discovered  before 
the  onset  of  labour,  and  at  this  time  they  can  be  corrected 
by  external  version  with  ease  and  with  perfect  safety  both  to 
the  mother  and  the  fatus.  If  the  pelvis  is  of  normal  size, 
cephalic  version  should  be  practised.  The  mal-presentation 
13  however  apt  to  recur,  as  will  be  readily  understood  if 


276 


ABNOEMAL  LABOUR 


its  causes  are  borne  in  mind.    After  correction  of  a  shoulder 
presentation  in  pregnancy  the  patient  should  accordingly  be 
examined  every  few  days  until  labour  begins.    When  the 
diagnosis  is  made  early  in  labour,  and  the  membranes  are 
intact,  the  mal-presentation  can  be  corrected  either  by  external 
or  bi-polar  version.    At  this  stage  it  is  better  to  perform 
podalic  version,  rupture  the  membranes,  and  bring  down  a 
foot  into  the  vagina,  so  as  permanently  to  correct  the  mal- 
presentation.    When  the  membranes  rupture  prematurely — 
either  before  labour  sets  in  or  early  in  the  first  stage,  diffi- 
culty may  be  met  with  (1)  from  want  of  space  for  turning,  if 
the  greater  part  of  the  liquor  amnii  has  escaped  ;  (2)  from 
prolapse  of  the  arm  or  of  a  loop  of  the  umbilical  cord  ; 
(3)  from  the  undilated  condition  of  the  cervix.    Under  these 
circumstances  the  best  treatment  is  first  carefully  to  return 
the  prolapsed  cord  or  arm  under  anaesthesia,  and  then  to 
introduce  a  Champetier  bag  into  the  uterus.     When  the 
cervix  has  been  dilated  by  the  bag,  internal  version  may  be 
performed  if  the  condition  of  the  uterus  allows  of  this  being 
safely  done  (p.  496).    Sometimes  shoulder  presentations  are 
not  seen  until  labour  is  advanced,  the  liquor  amnii  has 
all  escaped,  and  the  uterus  is  retracted  over  the  foetus,  or  is 
actually  in  a  state  of  over-distension  ;  the  presenting  part 
will  then  be  found  to  be  immovably  fixed  in  the  pelvis,  and 
the  premonitory  signs  of  rupture  of  the  uterus  may  be 
present.     In  such  cases  version  must  not  be  attempted, 
owing  to  the  risk  of  rupturing  the  uterus.    The  foetus  is  in- 
variably dead,  and  only  the  welfare  of  the  mother  need  be 
considered.  Delivery  should  therefore  be  effected  by  decapita- 
tion or  evisceration  (p.  53|.  In  general,  if  the  foetus  is  dead 
decapitation  should  always  be  preferred  to  version,  unless 
the  conditions  allow  of  the  latter  being  easily  and  safely 
performed. 

Twin  Labour 

The  diagnosis  of  twin  pregnancy  has  been  considered  on 

page  69.  ,  •       •  n 

Presentation.— The  two  foetuses  are  almost  mvariably 
placed  side  by  side  in  the  uterus,  the  lie  being  longitudinal ; 


TWIN  LABOUE 


277 


more  rarely  one  is  placed  entirely  above  the  other.  The 
commonest  presentations  are  the  following  : 


First  child  vertex,  Second  child  vertex 
First  „  vertex,  Second  „  breech 
First  „  breech.  Second  „  vertex 
First  „  breech.  Second  „  breech 
First    „    vertex  or  breech,  Second  child  shoulder 


33  % 
25  % 
12  % 
10  % 
2  % 

82  % 


The  remaining  18  per  cent,  are  made  up  of  various  com- 
binations.   The  presentation  of  the  second  fcetus  can  seldom 


 v-^  ,-'-J 


Fio.  166. — Twin  Laboub  ;  both  Fcetuses  presenting  by  the  Vertex. 


be  recognised  until  the  first  has  been  born,  or  at  any  rate 
until  labour  has  considerably  advanced. 

General  Course  of  Labour. — With  twins,  labour  frequently 
comes  on  prematurely,  and  shows  an  increased  liability  to  the 
occurrence  of  certain  complications,  such  as  (a)  hydramnios 
(usually  affecting  one  sac  only);  (6)  premature  rupture  of 
the  membranes,  (c)  prolapse  of  a  loop  of  the  cord  or  a 
limb,  (cZ)  uterine  inertia,  (e)  complex  presentations.    As  a 
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consequence,  twin  labour  is  usually  somewhat  prolonged  ;  this 
is  due  partly  to  weakness  of  the  over-distended  uterine  wall, 
which  results  in  primary  inertia  (see  p.  320),  and  partly  to 
the  fact  that  the  stage  of  expulsion  is  duplicated.  These 
disadvantages  are  to  some  extent  counterbalanced  by  the 
small  size  of  twin  foetuses.  In  other  respects  the  course  of 
labour  depends  entirely  upon  the  relation  of  the  foetuses  to 
one  another.  When  the  pelvis  is  full-sized  or  unusually 
large,  the  small  first  foetus  does  not  fill  it,  and  the  presenting 

part  of  the  second  may  enter  the 
brim   simultaneously  with  the 
first ;  the  passage  of  both  will 
thus  become  obstructed :  this  is 
known  as  twin  locking.  The 
following  are  the  principal  varie- 
ties :  (1)  two  vertex  presenta- 
tions ;  one  head  lying  in  advance 
of  the  other,  the  vertex  of  the 
second  enters  the  brim  together 
with  the  neck  of  the  first,  and 
neither    can    make    progress  ; 
(2)  first  breech,  second  vertex 
presentation  ;  the  vertex  of  the 
second  enters  the  brim  in  ad- 
vance of  the  after -coming  head 
of  the  first,  and  the  two  heads 
become  locked   either  chin  to 
Fig.  167.— Twin  Laboue  :  FrasT  g/^,^,^^  g^^^g         side,  OCciput  to 

FCETUS  PRESENTS  BY  THE  VeETEX.    ^j.  QCCiptlt      tO      OCCipUt  ] 

SECOND  BY  THE  BEEECKdNCOM- 

vertex  or  breech,  the  second 
transversely.  In  varieties  (1)  and  (2),  natural  delivery  is 
possible  if  the  pelvis  is  large,  the  uterine  contractions  are 
powerful,  and  the  foetuses  are  small ;  when  these  conditions 
are  not  present,  and  invariably  in  the  third  variety,  insuper- 
able obstruction  to  natural  delivery  will  result.  Locking 
occurs  quite  as  frequently  with  binovular  as  with  uniovulai 

'"''llanagement.--^inoe  the  first  child  almost  invari^ably 
presents  by  the  head  or  breech,  its  delivery  may  be  left  to 
he  natuii  efforts.    In  some  cases  of  binovular  twms  with 
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independent  placentas,  the  first  after-birth  may  immediately 
follow  the  delivery  of  the  first  child.  Usually,  however,  this 
does  not  occur,  and  the  uterine  contractions  cease  for  fifteen 
to  thirty  minutes  after  the  birth  of  the  first  child  ;  then  they 
return,  and  the  second,  if  presenting  favourably,  is  quickly 
deUvered,  for  the  passages  have  been  already  fully  dilated. 
A  vaginal  examination  should  be  made  immediately  after 
the  birth  of  the  first  child  to  recognise  the  presentation 
of  the  second ;  if  vertex  or  breech,  nothing  need  be  done ;  if 
transverse,  external  or  internal  version  should  be  performed ; 
the  latter  will  be  usually  very  easy  on  account  of  the  small 
size  of  the  foetus  and  the  relaxed  condition  of  the  cervix. 
When  the  lie  of  the  foetus  is  longitudinal,  the  membranes 
may  be  ruptured  artificially  if  the  uterine  contractions  are 
ineffectual.  Cases  of  binovular  twins  occasionally  occur  in 
which  labour  ceases  after  the  birth  of  the  first  child;  the 
cervix  becomes  smaller,  the  second  bag  of  waters  recedes,  the 
uterus  remains  completely  relaxed,  and  ten  to  twelve  days, 
or  even  much  longer  periods,  may  elapse  before  the  return  of 
labour  pains.  In  such  circumstances  it  is  better  to  excite 
pains  by  rupturing  the  membranes.  The  two  placentae  usually 
follow  the  birth  of  the  second  child.  The  third  stage  should 
be  conducted  with  the  greatest  care  and  patience  ;  the  uterus 
quickly  becomes  exhausted,  and,  the  area  of  the  placental  site 
being  unusually  large,  the  risks  of  post-partum  hgemorrhage  are 
increased.  When  dividing  the  cord  of  the  first  child  between 
two  ligatures  in  the  usual  manner,  care  should  be  taken  to 
tie  the  distal  ligature  securely,  for  if  an  anastomosis  should 
exist  between  the  two  placental  circulations  (umbilical),  the 
second  child  may  bleed  through  the  cord  of  the  first. 

Twin  locking  is  dealt  with  by  sacrificing  the  first  child, 
which  is  usually  dead,  in  the  interests  of  the  second,  if  the 
foetal  entanglement  cannot  be  cleared  by  manipulation  under 
anaesthesia.  In  the  first  variety,  the  lower  head  may  be 
sometimes  extracted  after  pushing  up  the  upper  head,  out  of 
the  way;  if  forceps  fails,  the  head  must  be  perforated  and 
crushed.  In  the  second  and  third  varieties,  the  first  foetus 
win  almost  inevitably  perish ;  it  may  be  decapitated,  or  the 
head  perforated,  and  after  delivering  it  an  attempt  should 
be  made  to  save  the  second  by  the  application  of  forceps  or 
by  version. 
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Prolapse  of  the  Umbilical  Cord  and  the  Limbs 

A  loop  of  the  umbilical  cord  sometimes  descends  below 
the  presenting  part ;  when  this  occurs  before  the  membranes 
have  ruptured,  the  condition  is  called  presentation  of  the 
cord.  After  rupture  the  loop  will  descend  into  the  vagina  or 
may  even  protrude  at  the  vulva  ;  this  is  prolapse  of  the  cord. 

Causes. — Descent  of  the  cord  is  more  likely  to  occur  when 
the  presenting  part  imperfectly  fills  the  pelvic  brim  than 
when  the  conditions  are  normal ;  it  is  therefore  chiefly  met 
with  in  presentations  of  the  breech  or  shoulder,  when  there  is 
pelvic  contraction,  hydramnios,  or  twins,  or  when  the  foetus  is 
unusually  small,  as  in  premature  labour ;  other  conditions 
which  favour  its  occurrence  are  placenta  prsevia,  an  abnor- 
mally long  cord,  and  the  las  condition  of  the  uterus  found  in 
multiparas. 

Diagnosis. — The  loop  of  cord  is  easily  recognised  whether 
the  membranes  are  intact  or  ruptured.  If  the  foetus  is  dead 
and  pulsation  has  ceased,  presentation  of  the  cord  may  be 
mistaken  for  a  hand  or  foot,  but  with  prolapse  no  mistake  is 
possible. 

Bisks. — Prolapse  of  the  cord  does  not  increase  the  maternal 
risks  of  labour,  except  in  so  far  as  the  manipulations  required 
for  its  replacement  involve  slight  additional  risks  of  sepsis. 
The  foetus  is  in  great  danger  of  death  by  asphyxia  from 
compression  of  the  cord  between  the  presenting  part  and  the 
pelvic  wall,  or  the  lip  of  the  imperfectly  dilated  cervix  ;  the 
foetal  mortality  in  this  condition  is  about  50  per  cent.  The 
risks  are  greater  when  the  presentation  is  a  vertex  than  in 
abnormal  presentations,  for  serious  compression  can  hardly  be 
avoided  when  the  head  is  in  the  brim.  Descent  in  front  of 
the  head  (anterior)  is  more  dangerous  than  descent  behind  it 
(posterior),  for  in  the  latter  the  cord  may  lie  near  one  of  the 
sacro-iliac  synchondroses  and  thus  entirely  escape  compression, 
while  in  the  former  the  loop  is  certain  to  be  compressed  be- 
tween the  head  and  the  anterior  pelvic  wall.  The  risk  is 
less  in  a  multipara  than  in  a  primigravida,  for  in  the  former 
labour  can  be  terminated  more  rapidly. 

Management.— When  it  is  found  that  pulsation  in  the 
cord  has  entirely  ceased  the  foetal  heart  should  be  auscultated, 
and,  if  no  sounds  are  heard,  the  case  may  be  left  to  terminate 
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naturally,  as  the  foetus  is  dead.  If  compression  of  the  cord  has 
lasted  but  a  short  time,  the  heart  may  continue  to  beat.  When 
the  foetus  is  still  living  interference  in  its  interest  is  requn-ed. 

Presentation  of  the  cord  is  best  treated  by  posture.  The 
aim  of  postural  management  is  to  place  the  patient  m  an 
attitude  in  which  the  fundus  of  the  uterus  lies  at  a  lower 
level  than  the  cervix,  so  that  the  action  of  gravity  will  promote 
the  return  of  the  presenting  loop  into  the  uterine  cavity.  The 
most  effectual  method  is  to  place  the  patient  in  the  genu- 


FiG.  168. — The  Knee-chest  (Genu-peotoral)  Position. 

pectoral  position  (fig.  168),  in  which  the  body  is  supported  upon 
the  knees  and  the  upper  part  of  the  chest,  the  arms  being 
folded  beneath  it.  Another  less  effectual,  but  also  less 
troublesome  method,  is  the  Imee-elbow  position,  in  which  the 
body  rests  upon  the  knees  and  forearms  (fig.  169).  The  knee- 
chest  is  more  effectual  than  the  knee-elbow  position,  because 
in  the  former  the  fundus  lies  at  a  relatively  lower  level  than 
in  the  latter.  Both  of  these  postures  are  very  irksome,  and 
cannot  be  maintained  for  more  than  ten  to  fifteen  minutes  at 
a  time ;  the  patient  should  then  be  placed  upon  her  side,  and 
the  postural  treatment  resumed  after  an  interval.    In  hospital 
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practice  the  Trendelenburg  position  has  been  employed,  and 
with  a  suitable  table  it  is  possible  to  obtain  a  posture  in  which 
the  patient  is  nearly  upside  down  ;  but  it  is  obviously  unsuit- 
able for  general  use.  These  postures  frequently  fail  to  effect 
reduction.  The  greatest  care  should  be  taken  to  preserve 
the  membranes,  for  while  they  remain  intact  there  is  little  or 
no  risk  of  compression.    The  possibility  of  pelvic  contraction 


Fig.  169. — The  Knee-elbow  Position. 


must  be  remembered,  but  no  other  treatment  is  required  at 
this  stage,  as  the  foetus  is  not  in  immediate  danger. 

Prolapse  of  the  cord  with  a  partially  dilated  cervix  should 
in  the  first  instance  be  treated  by  digital  reposition.  An 
anfesthetic  is  administered,  the  whole  hand  passed  into  the 
vagina,  and  the  cord  then  pushed  into  the  uterus  well  above 
the  presenting  part.  In  vertex  presentation  a  tight  abdominal 
binder  may  then  be  applied,  to  keep  the  presenting  part  well 
down  in  the  pelvic  brim,  and  so  prevent  recurrence  of  the  pro- 
lapse. With  the  same  object,  in  breech  presentation  a  leg  should 
be  pulled  down  into  the  vagina.  Instrumental  methods  of 
reposition  are  also  sometimes  adopted,  but  they  are  inferior  to 
the  digital  method,  for  by  the  former  a  portion  of  the  loop  may 
easily  be  left  in  a  dangerous  position,  unknown  to  the  operator. 
A  simple  repositor  can  be  constructed  from  a  piece  of  tape  and 
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a  gum-elastic  catheter  (fig.  170).  A  suitable  length  of  tape 
is  boiled  and  passed  through  or  around  the  proLapsed  loop  of 
cord;  the  catheter  is  sterilised  and  prepared  by  making  a 
counter-opening  opposite  the  eye  ;  through  this  the  ends  of 
the  tape  are  then  threaded.  The  loop  of  tape  encircling 
the  prolapsed  cord  is  now  drawn 
sufficiently  tight  to  hold  it  with- 
out undue  compression.  The 
catheter,  along  with  the  snared 
loop  of  cord,  is  next  pushed 
up  into  the  uterus  as  high  as 
possible,  and  left  there  to  be 
expelled  with  the  body  of  the 
foetus. 

If  in  a  vertex  presentation 
with  a  partially  dilated  cervix 
reposition  cannot  be  properly 
effected,  or  if  the  cord  comes 
down  again  after  having  been 
replaced,  a  Champetier  bag 
should  be  introduced  after  care- 
ful reposition  of  the  prolapsed 
loop ;  this  will  effectually  pre- 
vent recurrence,  in  addition  to 
dilating  the  cervix.   In  a  breech 

presentation  the  risk  of  compression  is  decidedly  less 
the  cord  can  be  properly  replaced,  it  is  sufficient,  to  pull  down 
a  leg  and  leave  delivery  to  nature ;  if  there  is  difficulty  in 
replacing  it,  the  dilating  bag  should  be  employed. 

When  the  cervix  is  fully  dilated,  prolapse  of  the  cord 
should  in  all  cases  be  treated  by  immediate  delivery  by  version 
or  forceps.  If  the  head  has  passed  the  brim,  the  cord  cannot 
possibly  be  replaced  nor  can  version  be  performed  ;  rapid 
extraction  with  forceps  offers  the  best  chance  of  saving  the 
child. 

Prolapse  of  Limbs. — Very  occasionally  a  vertex  presenta- 
tion is  complicated  by  descent  of  the  arm  or  the  leg,  so  that 
the  hand  or  foot  enters  the  pelvic  brim  along  with  the  head. 
This  occurs  more  frequently  with  premature  labour  or  with 
twins,  or  when  the  pelvis  is  contracted,  than  under  normal 
conditions.    Such  a  presentation  is  usually  called  complex. 


Fig.  170. — Instrumental  Reposi- 
tion OF  Prolapsed  Coed. 
(Galabin.) 


If 
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Prolapse  of  the  foot  is  much  rarer  than  prolapse  of  the  hand. 
When  the  head  is  of  small  size,  prolapse  of  the  hand  does  not 
prevent  natural  delivery ;  if,  however,  with  a  large  head 
descent  is  interfered  with,  the  hand  should  be  replaced  under 
anaesthesia,  and  the  head  then  delivered  with  forceps.  Even 
if  the  hand  cannot  be  replaced,  it  will  in  all  probability  inter- 
fere little  with  forceps  delivery,  although  it  may  be  injured 
by  compression  between  the  forceps-blade  and  the  pelvic  wall. 

In  a  transverse  presentation  both  the  arm  and  the  leg 
sometimes  become  prolapsed,  and  along  with  them  a  loop  of 
the  cord  may  descend.  This  gives  a  complex  presentation 
which  offers  considerable  difficulties  in  diagnosis.  The  treat- 
ment is  version  in  all  cases,  when  the  labour  is  not  too  far 
advanced  for  this  operation  to  be  safely  performed. 


The  female  pelvis  may  be  variously  altered  in  size  alone, 
or  in  size  and  shape,  by  errors  of  development,  by  local  or 
general  bone  disease,  or  by  the  results  of  accident.  The 
frequency  of  pelvic  contraction  varies  greatly  in  different 
localities,  being  much  more  frequent  in  large  cities  tban  in 
rural  districts.  Among  over  50,000  labours  in  the  Univer- 
sity Klinik  in  Vienna  between  1878  and  1895,  pelvic  con- 
traction occurred  in  2-5  per  cent,  of  all  cases.  At  Queen 
Charlotte's  Hospital,  London,  in  the  years  1905-7,  it  was 
found  that  in  5,000  labours  4-6  per  cent,  of  cases  of  con- 
tracted pelvis  occurred.  A  large  number  of  different  types 
exist,  but  most  of  them  are  of  rare  occurrence,  and  their 
effects  upon  the  course  of  labour  have  not  received  detailed 
individual  study.  Two  types  are,  however,  of  comparatively 
frequent  occurrence,  and  must  therefore  be  fully  considered ; 
the  others  will  be  only  briefly  referred  to. 

1.  The  Generally  Contracted  Pelvis  (Small  round 
pelvis:  Pelvis  aquabiliter justo-minor).— This  form  of  pelvis 
(fig.  171)  differs  from  the  normal  mainly  in  size,  all  the 
diameters  being  proportionately  diminished,  while  the  general 
Bhape  is  preserved.  Minor  differences,  however,  exist  ni  the 
inclination  of  the  plane  of  the  brim  and  in  the  curvature  of 
the  sacrum.  The  promontory  lies  at  a  level  higher  than 
normal ;  and  the  angle  made  by  the  plane  of  the  brim  with 


Pelvic  Contraction 


PELVIC  CONTEACTION 


285 


the  horizon  is  therefore  somewhat  increased.  (Compare 
ficTs.  86  and  171.)  The  concavity  of  the  sacrum  from  side  to 
side  is  deepened,  while  that  from  above  downwards  is  dimin- 
ished ;  these  changes  slightly  exaggerate  the  diminution  of 
the  antero-posterior  diameter  of  the  cavity.  All  the  dimen- 
sions of  the  outlet  are  jjroportionately  reduced.  The  shape 
of  the  false  pelvis  is  unaffected,  but  its  diameters  are  also 
diminished.  Sometimes  pelves  of  this  variety  approximating 
to  the  male  type  are  met  with. 

Nothing  is  definitely  known  of  the  causes  of  this  form  of 
pelvic  contraction  ;  it  is  said  to  be  the  variety  most  commonly 
met  with  in  America  (Edgar),  but  in  European  countries  the 


Fio.  171. — Generally  Contracted  Pelvis. 

rachitic  forms  predominate.  It  may  be  met  with  in  women 
whose  development  is  otherwise  normal ;  it  is  also  frequently 
found  in  dwarfs  who  are  not  the  subjects  of  rickets^^ 

2.  The  Flat  Pelvis.  — The  characteristic  features  of  this 
form  of  contracted  pelvis  are  :  (1)  reduction  in  length  of  the 
conjugate  diameter  of  the  brim,  and  (2)  an  abnormal  curva- 
ture of  the  iliac  crests.  Two  varieties  are  distinguished — 
viz.  one  in  which  no  other  changes  than  those  just  mentioned 
are  found,  and  one  in  which  changes  also  occur  in  the  pelvic 
cavity  and  outlet.  By  some  writers  these  varieties  are  respec- 
tively termed  non-rachitic  and  rachitic,  the  latter  being 
attributed  to  rickets  in  all  cases.  By  others,  both  varieties 
are  attributed  to  rickets,  and  they  are  then  respectively  termed 
the  elliptical  or  simple  flat  pelvis,  and  the  retiiform  flat 
pelvis.    The  latter  is  clearly  rickety,  but  the  evidence  upon 
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which  the  former  is  attributed  to  rickets  is  inconclusive,  and 
we  shall^  therefore  adopt  the  names  non-rachitic  and  rachitic 
flat  pelvis  for  these  two  varieties.  • 

In  the  non-rachitic  flat  pelvis  the  deformity  is  never 
extreme  ;  the  patient  is  usually  well  developed  in  other  re- 
spects, and  shows  no  rickety  changes  in  any  other  part  of  the 
skeleton.  The  anterior  portions  of  the  iliac  crests  are  not 
incurved  to  the  same  extent  as  in  the  normal  pelvis  ;  conse- 
quently the  distance  between  the  anterior  superior  iliac  spines 
{inter spinalis  diameter)  does  not  maintain  its  usual  propor- 


FiG.  172. — Rachitio  Flat  Pelvis,  mNOR  beoree  :  sHowiNa  Reduotiox 
OF  THE  Conjugate  aitd  Flattening  of  the  Sacrum. 


tion  to  the  distance  between  the  summits  of  the  iliac  crests 
{intercristal  diameter).  This  alteration  has  no  influence  upon 
labour,  but  is  useful  clinically,  in  furnishing  an  indication 
of  the  condition  of  the  pelvic  brim.  The  conjugate  diameter 
of  the  brim  may  be  reduced  to  3  inches  (7*5  cm.),  but  in 
this  form  of  flat  pelvis  it  is  very  rare  to  find  a  greater  reduction 
than  this.  This  change,  to  which  the  characteristic  flattening 
is  due,  appears  to  be  caused  by  slight  forward  displacement 
of  the  upper  part  of  the  sacrum.  The  transverse  diameter 
of  the  brim  is  increased,  either  absolutely  (over  five  inches)  or 
at  any  rate  relatively  to  the  length  of  the  conjugate.  The 
oblique  diameters  of  the  brim,  as  well  as  all  those  of  the 
cavity  and  outlet,  are  unaltered. 
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In  the  rachitic  flat  pelois  the  deformity  may  be,  and 
usually  is,  much  more  pronounced  than  this.  Such  evi- 
dences of  rickets  will  be  found  as  curvature  of  the  shafts 
of  the  long  bones  and  enlargement  of  their  epiphyses,  bead- 
ing and  bending  of  the  ribs,  and,  perhaps,  diminutive 
stature.  In  marked  cases  the  pelvis  shows  a  series  of  charac- 
teristic changes.  The  outward  displacement  of  the  anterior 
portion  of  the  iliac  crests  is  well  marked,  the  iliac  fossae  being 
directed  nearly  forwards,  instead  of  forwards  and  inwards. 


Fro.  173. — Rachitic  Flat  Pelvis,  extbeme  degree  :  altered 
Curvature  of  the  Iliac  Crests. 
The  relative  increase  in  tlie  transverse  diameter  is  weU  shown. 

(Compare  figs.  86  and  173.)  The  sacrum,  softened  by  disease, 
has  been  both  bent  and  displaced  forwards  by  the  pressure  of 
the  body-weight  ;  the  promontory  has  therefore  been  carried 
nearer  to  the  symphysis,  and  the  concave  anterior  surface 
has  become  flat,  or  it  may  be  even  slightly  convex  (figs.  174 
and  175).  In  addition,  rotation  of  the  whole  bone  has 
occurred  round  a  horizontal  axis  passing  through  the  centre 
of  the  sacro-iliac  synchondroses;  this  brings  the  promontory 
still  nearer  the  symphysis,  and  carries  the  coccyx  further 
away  from  it.  The  outlet  of  a  rachitic  flat  pelvis,  on  the 
other  hand,  is  larger  than  normal  (fig.  174).    Its  antero- 
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posterior  diameter  is  increased  by  the  rotation  of  the  sacrum 
just  described.  Under  the  pressure  of  the  body-weight  trans- 
mitted by  the  innominate  bones  through  the  hip-joints  to  the 
legs,  the  lateral  pelvic  walls  bulge  outwards,  increasing  the 
transverse  diameter  of  the  brim ;  while  the  ischial  tuberosi- 
ties are  carried  further  apart,  thus  increasing  the  width  of 
the  pubic  arch  and  the  length  of  the  transverse  diameter  of 
the  outlet.  On  looking  into  such  a  pelvis  from  below,  the 
large  dimensions  of  the  outlet  contrast  greatly  with  the 


Fig.  174. — The  Outlet  of  a  Plat  Pelvis  seen  from  below. 


contracted  conjugate  of  the  brim,  while  the  exaggerated  pro- 
minence of  the  sacral  promontory  is  well  seen  (compare  figs.  90 
and  174). 

Sometimes  in  a  rachitic  flat  pelvis  the  bodies  of  the  pubic 
bones  are  distinctly  incurved  (beaked),  encroaching  still  further 
upon  the  conjugate  of  the  brim ;  when  the  latter  deformity 
is  well  marked  the  pelvis  is  sometimes  called,  from  the  shape 
of  the  brim,       figure-of-eight  rachitic  flat  pelvis. 

The  changes  in  a  marked  case  of  rachitic  flat  pelvis  may 
be  summarised  as  follows  : 

False  Pelvis. — Kelative  increase  in  interspinous  diameter. 

Brim. — Conjugate  diminished,  transverse  increased,  shape 
reniform  or  figure-of-eight  (see  fig.  193). 

Outlet. — Transverse  and  antero-posterior  increased,  pubic 
arch  widened,  or  in  some  cases  narrowed  (beaked). 

Cavity. — Anterior  surface  of  sacrum  flat  or  convex. 
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The  generally  contracted  flat  pelvis  (flat  justo-minor 
pelvis)  is  a  form  in  which  diminutive  size  is  associated  with 
rachitic  flattening  ;  the  shape  is  that  of  the  rachitic  flat 
pelvis,  but  all  the  diameters  are  diminished  in  length. 
This  form  of  pelvis  is  usually  associated  with  extreme 
rachitic  changes  in  the  skeleton  generally,  one  of  the  most 
frequent  of  these  being  lateral  curvature  of  the  spine  (scoliosis). 
When  this  change  is  present  the  resulting  pelvic  contraction 
is  asymmetrical  or  oblique  (fig.  175).  If  the  spine  is  fairly 
'Straight,  the  generally  contracted  flat  pelvis  remains  sym- 
metrical.   The  resulting  deformity  is,  in  either  case,  extreme, 


Fig.  175. — Generally  contbactbd  Flat  Pelvis,  vnis  Lateral  Obliquity 
DUB  TO  Scoliosis  (Raghitic). 


and  gives  rise  to  more  serious  difficulty  in  labour  than  either 
the  flat  pelvis  or  the  small  round  pelvis. 

In  the  Vienna  statistics  already  quoted,  the  four  varieties 
of  non-rachitic  flat  pelvis,  rachitic  flat  pelvis,  generally  con- 
tracted pelvis,  and  generally  contracted  flat  pelvis,  accounted 
for  about  96  per  cent,  of  all  cases  of  pelvic  contraction  ;  the 
remaining  varieties  are  accordingly  very  uncommon.  The 
extreme  cases  of  pelvic  contraction  met  with  in  this  country 
usually  belong  to  the  generally  contracted  flat  variety. 

Generally  enlarged  Pelvis  (pelvis  fequabiliter  justo- 
major).— This  is  not  a  contracted:  pelvis  at  all,  but  a  pelvis 
of  greater  size  than  the  normal,  though  proportionate  in  all 

19 


290 


ABNOEMAL  LABOUR 


its  diameters.  Its  influence  is  not,  as  a  rule,  unfavourable, 
but  it  may  be  one  of  the  factors  in  the  causation  of  x>recvpitate 
laho^ir  (see  p.  320). 

Diagnosis  of  Pelvic  Contraction. — While  the  presence 
of  a  contracted  pelvis  may  be  surmised  from  the  diminutive 
stature  of  the  patient,  from  general  evidences  of  rickets  or 
other  bone  diseases,  from  lameness,  or  from  the  pendulous  con- 
dition of  the  abdomen  in  pregnancy,  it  can  only  be  certainly 
recognised  by  measurement.    The  anatomical  pelvic  diameters 


Fig.  176. — Pelvimeter. 

described  on  page  176  cannot  be  measured  clinically,  but 
certain  other  measurements  of  the  living  subject  can  be 
made,  from  which  the  size  of  the  true  pelvis  may  be  inferred 
with  approximate  accuracy.  Such  measurements  must  be  made 
with  great  care,  as  it  is  very  important  for  practical  purposes 
to  note  the  degree  of  contraction  present  in  any  given  case. 

The  measurements  of  the  pelvis  which  can  be  taken  in 
the  living  subject  are  external  and  internal.  They  should, 
whenever  possible,  be  taken  with  the  pelvimeter  ;  some,  how- 
ever, are  best  measured  with  the  fingers.  Methods  of  esti- 
matigthe  size  of  the  pelvis  are  called  clinical  pelvimetry. 
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The  most  useful  form  of  pelvimeter  for  external  measurements 
is  that  of  Collin  shown  in  fig.  176.  It  consists  of  a  pair  of 
callipers  furnished  with  an  index  which  shows  the  distance 
between  'the  points  in  all  positions.  The  points  can  be  sepa- 
rated from  one  another  by  opening  the  instrument  like  a  pair 
of  forceps,  or  in  the  reverse  direction  by  crossing  the  blades 
(fig.  176,  b).  The  latter  position  is  used  for  measuring  the 
transverse  diameter  of  the  outlet  by  pressing  the  crossed 
points  deeply  into  the  perineum,  so  as  to  bring  them  in  contact 
with  the  inner  borders  of  the  ischial  tuberosities.  The  instru- 
ment can  also  be  used  in  this  position  for  internal  measure- 
ments. In  using  it  for  external  measurements  the  instrument 
should  be  held  by  the  points— one  in  each  hand,  and  carefully 
adjusted  to  the  required  diameter,  by  firm  pressure  against 
the  bone  (fig.  178).    The  index  is  then  read  off.  i  " 

External  Measurements.  —  (1)  Interspinous  Diameter. 
This  is  the  distance  between  the  outer  borders  of  the  anterior 
superior  iliac  spines  ;  its  average  length  is  10  inches  (25  cm.). 

(2)  Intercristal  Diameter.  This  is  the  distance  between 
the  outer  borders  of  the  iliac  crests  where  these  are  widest 
apart ;  the  points  of  the  pelvimeter  are  moved  to  and  fro  until 
the  position  of  maximum  separation  has  been  found,  which 
is  usually  about  2^  inches  behind  the  anterior  superior  spines. 
Its  average  length  is  11  inches  (27*5  cm.).  From  recent  obser- 
vations on  the  cadaver  (Sandstein)  it  appears  that  this  diameter 
approximately  represents  twice  the  length  of  the  transverse 
diameter  of  the  brim  ;  and  as  the  latter  is  very  difficult 
to  measure  clinically,  this  relation  becomes  one  of  practical 
importance.  In  a  normally  shaped  pelvis  the  intercristal 
diameter  is  an  inch  longer  than  the  interspinous  diameter. 
This  proportion  is  preserved  in  the  generally  contracted  pelvis, 
although  the  length  of  both  may  be  diminished,  but  in  the  flat 
pelvis  there  is  less  than  an  inch  of  difference  between  them, 
and  in  well-marked  rachitic  flattening  the  interspinous  may 
even  be  equal  in  length  to  the  intercristal  diameter. 

(3)  External  Conjugate  Diameter.  This  is  the  distance 
between  the  tip  of  the  spine  of  the  last  lumbar  vertebra  and 
the  centre  of  the  upper  border  of  the  symphysis  pubis.  This 
diameter  can  best  be  measured  in  the  erect  position.  The 
posterior  bony  point  is  difficult  to  find  in  fat  subjects,  but  in 
thin  women  there  is  no  difficulty.    Whenever  practicable  the 
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lumbar  spines  should  be  counted,  and  a  palpable  pit  or 
depression  will  usually  be  found  just  below  the  spine  of  the 
fifth  vertebra.  One  point  of  the  pelvimeter  is  adjusted  to 
this  depression,  and  the  other  pressed  carefully  and  firmly 
against  the  pubes  in  the  position  described.  The  average  length 
of  this  diameter  is  7f  to  8  inches  (19  to  20  cm.).  When  the  spine 
of  the  last  lumbar  vertebra  cannot  be  clearly  felt,  it  may  be 
located  as  follows  :  the  position  of  the  two  posterior  superior 
iliac  spines  is  first  marked  upon  the  skin ;  these  points  are 


Fig.  177. — The  Ltjmbo-saceal  Spike  with  a  Normal  Pelvis. 

(MODUriED  FROM  BUMM.) 


then  united  by  a  horizontal  line  ;  a  point  1^-  to  If  inches 
above  the  centre  of  this  Ime  will  indicate  the  position  of  the 
fifth  spine.  Shallow  depressions  can  often  be  recognised  over 
these  three  bony  points,  and  from  them  a  rhomboidal  figure 
may  be  constructed  upon  the  lumbo-sacral  region  knowTi  as 
the  rhomboid  or  lozenge  of  Michaelis,  the  lower  sides  being 
formed  by  the  posterior  borders  of  the  glutei  maximi  muscles, 
the  upper  sides  by  lines  joining  the  fifth  lumbar  spine  to  the 
posterior  superior  iliac  spine  on  each  side.  The  relations  of 
the  three  bony  points  to  one  another  can,  however,  best  be 
recognised  by'  marking  out  a  triangle  upon  the  back  as  ni 
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fig  177  •  the  base  line  represents  the  distance  between  the 
posterior  superior  iliac  spines  {posterior  interspinous 
diameter).  Its  length  is  variable,  and  consequently  little 
importance  can  be  attached  to  it ;  the  average  is  placed  at 
4  inches  (10  cm.)  in  a  normal  pelvis. 

In  the  case  of  a  normal  pelvis  3^  to  3f  inches  (9-5  to  10  cm.) 
must  be  deducted  from  the  external  conjugate  diameter  to 
obtain  the  true  conjugate  ;  if  the  pelvis  is  flattened,  4  to 
4^  inches  (10  to  10-5  cm.)  should  be  deducted  in  order  to 


Fio.  178. — Measurhtg  the  Antero-posteriob  Diameter  of  the  Outlet. 

(Btjmm.) 


allow  for  the  forward  displacement  of  the  upper  part  of  the 
sacrum. 

(4)  The  antero-posterior  and  transverse  diameters  of  the 
outlet  (see  p.  176)  can  be  directly  measured  with  the  pelvimeter, 
and  are  of  special  importance  in  the  case  of  the  generally  con- 
tracted pelvis,  where  the  size  of  the  outlet  is  of  quite  as 
much  importance  as  that  of  the  brim  (fig.  178). 

Internal  Measurements. — These  can  be  made  with  the 
fingers  alone,  or  with  an  internal  pelvimeter.  The  most 
important  diameter  to  be  estimated  by  this  method  is  the 
conjugate  of  the  brim.  ■ '  * 

(1)  Diagonal  Conjugate. — This  is  the  distance  from  the 
centre  of  the  promontory  of  the  sacrum  to  the  centre  of  the  lower 
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border  of  the  symphysis  (fig.  179).  It  can  easily  be  measured 
with  the  fingers  only  when  the  pelvic  brim  is  considerably 
contracted,  but  it  cannot  be  taken  in  labour  when  the  present- 
ing part  is  fixed  in  the  brim.  In  common  with  otlier  clinical 
measurements,  it  has  the  disadvantage  that  its  relation  to  the 
true  conjugate  is  variable,  and  difficult  to  estimate  precisely.- 
On  an  average  it  may  be  said  to  be  from  |  to  |  of  an  inch  longer 
than  the  true  conjugate — i.e.  4f  to  5  inches.  The  factors  which 
affect  the  diagonal  conjugate  to  an  extent  which  it  is  difficult 
to  estimate  are  the  thicJmess  and  depth  of  the  symphysis, 
and  the  angle  which  it  forms  with  the  plane  of  the  brim. 


YiG,  179. — Measuring  the  Diagonal  Conjugate.  (Norris.) 

This  measurement  can  best  be  made  with  the  patient  lying  on 
her  back,  the  thighs  flexed  and  supported  by  assistants,  and 
the  buttocks  drawn  over  the  edge  of  the  bed;  it  can  also, 
however,  be  made  in  the  usual  obstetric  posture,  when  no 
assistance  will  be  required.  The  index  and  middle  fingers 
are  passed  into  the  vagina  and  pressed  upwards  and  backwards 
until  the  rounded  surface  of  the  promontory  can  be  felt  with 
the  tip  of  the  middle  finger.  In  a  pelvis  of  normal  size  it  is 
usually  impossible  to  reach  the  promontory.  Care  must  be 
taken  not  to  mistake  the  ridge  representing  the  jomt  between 
the  first  and  second  sacral  vertebrae  for  the  promontory,  for  the 
diameter  will  then  appear  to  be  longer  than  it  really  is.  ibe 
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point  where  the  lower  border  of  the  symphysis  comes  in 
contact  with  the  hand  is  then  marked  off  with  the  finger-nail, 
and  after  withdrawing  the  fingers  the  measured  distance 
between  this  point  and  the  tip  of  the  middle  finger  represents 
the  length  of  the  diagonal  conjugate. 

(2)  Various  methods  have  been  introduced  to  measure  the 
true  conjugate  and  transverse  directly  by  the  use  of  an  internal 
pelvimeter.  The  simplest  form  of  internal  pelvimeter  is  that 
of  Skutsch,  which  may  be  used  for  both  the  conjugate  and 
transverse  diameters  of  the  brim.  This  instrument  is  a  pair 
of  callipers  with  one  rigid  and  one  flexible  arm,  joined  by 
a  screw  but  not  furnished  with  an  index.  In  measuring 
the  transverse  the  internal  rigid  limb  is  passed  into  the 
vagina  and  first  guided  up  to  the  centre  of  the  right  lateral 
wall  of  the  pelvic  brim,  while  the  point  of  the  flexible  limb 
is  adjusted  to  the  tip  of  the  left  great  trochanter.  The 
instrument  is  then  withdrawn  and  the  distance  between  the 
points  measured  off.  The  rigid  limb  is  again  passed  and  " 
the  point  applied  to  the  centre  of  the  left  lateral  wall  of  the 
brim,  the  external  limb  being  applied  to  the  same  point  as 
before.  The  instrument  is  then  withdrawn  and  the  separation 
of  the  points  again  measured.  The  difference  between  the 
two  measurements  represents  the  length  of  the  transverse 
diameter.  In  measuring  the  conjugate  the  tip  of  the  rigid 
limb  is  placed  against  the  centre  of  the  promontory,  and  the " 
flexible  limb  adjusted  to  the  centre  of  the  upper  border  of  the 
symphysis ;  the  second  measurement  is  taken  with  the  rigid 
limb  placed  upon  the  centre  of  the  posterior  surface  of  the 
symphysis  at  its  upper  border.  The  difference  between  them 
represents  the  true  conjugate.  In  practice  this  instrument 
is  difficult  to  work  with  precision.  Experience  shows  that 
a  rough  estimate  of  the  size  of  the  transverse  diameter  may 
be  obtained  by  the  simple  expedient  of  endeavouring,  with 
two  fingers  in  the  vagina,  to  trace  the  pelvic  brim  from  the 
symphysis  back  to  the  promontory.  If  the  transverse  is  of 
normal  length  this  is  very  difficult,  even  under  antesthesia, 
but  if  contracted  it  will  be  quite  practicable.  This  method  can 
be  controlled  by  halving  the  intercristal  diameter. 

(3)  Another  method  of  internal  pelvimetry  must  be  men- 
tioned— viz.  the  method  of  Johnson.  This  consists  in  passing 
the  whole  hand  into  the  vagina,  and  endeavouring  to  fit  the 
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closed  fist  into  the  conjugate  of  the  bnm.  The  author  of  this 
method  elaborated  it  to  such  an  extent  as  to  define  a  series  of 
positions  of  the  thumb  and  fingers,  each  of  which  represented 
a  definite  length  from  four  to  three  inches,  and  he  claimed 
that  he  was  thus  able  to  measure  the  conjugate  precisely.  It 
is'  clear  that,  as  hands  are  not  of  uniform  size,  there  is  abun- 
dance of  room  for  error,  which  can  only  be  eliminated  by 
taking  careful  measurements  of  the  hand  in  the  •  various 
attitudes  described  by  Johnson  before  attempting  to  apply  it. 
A  further  objection  is  that  the  hand  cannot  be  passed  into 
the  vagina  except  immediately  after  labour,  and  the  method 
is  therefore  not  available  at  the  time  when  measurements 
are  most  required. 

Clinical  pelvimetry  clearly  yields  results  which  are  by  no 
means  precise.  One  measurement  must  be  controlled  as  far 
as  possible  by  others,  but  ultimately  the  carefully  corrected 
diagonal  conjugate  is  most  to  be  relied  upon.  For  practical 
purposes  a  rough  estimate  of  the  transverse  is  also  necessary 
in  order  to  determine  the  shape  of  the  pelvic  brim.  Photo- 
graphy by  a; -rays  can  be  employed  to  show  the  shape  of  the 
pelvis  with  a  fair  amount  of  success  except  in  advanced  preg- 
nancy. Another  useful  method  of  control,  however,  exists  in 
determining  for  any  given  case  the  relation  in  size  between' 
the  pelvis  and  the  foetal  head.  This  can  be  done  during  preg- 
nancy as  well  as  in  labour,  and  is  usually  employed  in  deciding 
upon  the  mode  of  treatment  requu-ed  in  pelvic  contraction. 
This  method  will  be  described  in  another  place  (p.  479). 

Pregnancy  and  Labour  in  Contracted  Pelves. — The 
course  of  pregnancy  is  not  affected  to  any  considerable  extent 
by  pelvic  contraction.  There  is  no  greater  risk  of  abortion, 
and  only  a  slightly  greater  risk  of  premature  labour,  than 
when  the  pelvis  is  normal ;  the  development  of  the  foetus  is 
not  affected  in  any  way,  the  full-time  child  being  of  average 
size  and  weight.  Towards  the  close  of  pregnancy  the  uterus 
may  become  anteverted,  causing  a  more  or  less  marked 
condition  of  'pendulous  belly.'  This  is  mainly  due  to  the 
unusual  height  of  the  presenting  part,  which  cannot  enter  the 
narrow  pelvis  ;  the  level  of  the  fundus  is  consequently  higher 
than  usual,  and  when  spinal  curvature  is  associated  with 
pelvic  contraction  the  forward  displacement  of  ■  the  uterus 
becomes  very  marked.    Multiparity  with  lax  abdominal  walls. 
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and  diminutive  stature,  still  further  exaggerate  the  anteversion. 
Pelvic  contraction  has  been  already  alluded  to  as  a  cause  of 
incarceration  of  the  retroverted  gravid  uterus  at  the  fourth 
month  (p.  95). 

The  general  course  of  labour  is  modified  by  pelvic  contrac- 
tion in  various  ways : 

(1)  Abnormal  presentations  are  three  or  four  times  com- 
moner in  contracted  than  in  normal  pelves  ;  the  reasons  for 
this  have  already  been  mentioned. 

(2)  Prolapse  of  the  cord  is  much  commoner  than  in  normal 
pelves. 

(3)  When  natural  delivery  occurs,  labour  is  prolonged  and 
the  mechanism  is  modified. 

(4)  Unless  the  true  conjugate  is  at  least  three  and  a-quarter 
inches,  even  with  artificial  aid  the  survival  of  the  child  is 
very  unlikely. 

(5)  The  maternal  risks  are  increased  by  the  greater  length 
and  difficulty  of  the  labour,  and  by  the  frequent  necessity  of 
employing  artificial  methods  of  delivery. 

(6)  The  foetal  risks  are  increased  in  natural  delivery  by 
severe  compression  of  the  head  during  its  passage  through 
the  narrow  pelvis,  and  under  other  circumstances  by  the 
operations  required  to  effect  delivery,  some  of  which  involve 
the  destruction  of  the  foetus. 

The  clinical  jphenomena  are  modified  in  several  important 
particulars.  When  the  degree  of  obstruction  is  considerable, 
violent  uterine  action  may  be  aroused,  which  may  either  pass 
into  tonic  contraction,  or  give  place  to  secondary  inertia. 
The  cervix  dilates  slowly  and  the  first  stage  is  therefore  pro- 
longed ;  the  bag  of  waters  is  voluminous  and  frequently 
ruptures  prematurely ;  oedema  of  the  anterior  lip  of  the  cervix 
may  occur  from  the  compression  of  the  lower  uterine  segment 
between  the  head  and  the  pubes.  A  large  caput  succedaneum 
forms  in  vertex  or  face  presentations ;  it  may  be  so  large  as 
to  present  at  the  vulva  before  the  head  has  passed  the  brim. 
In  a  rachitic  flat  pelvis  the  second  stage  is  often  unusually 
rapid,  when  the  patient  is  a  multipara ;  in  the  generally 
contracted  pelvis  it  is  always  long  and  difficult. 

The  shape  of  the  pelvis  and  the  length  of  the  conjugate 
are  the  factors  which  chiefly  influence  the  course  of  labour. 
With    the  three  common   varieties   of  contracted  pelvis 
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spontaneous  delivery  occurs  in  from  40  to  63-3  per  cent,  of  all 
cases ;  the  simple  flat  pelvis  is  the  most  favourable  in  this 
respect,  then  the  generally  contracted  pelvis,  and  lastly  the 
rachitic  flat  pelvis.  The  frequency  of  spontaneous  delivery 
dimmishes  rapidly  in  proportion  to  the  diminution  of  the 
conjugate.  Thus  the  Vienna  statistics  previously  referred  to 
show  the  following  percentages  :  . 


c.  V. 
c.  V. 
c.  V. 
c.  V. 


9 

8| 


cm. 


=  (3-8  in.) 

=  (3-6  „) 

=  (3-4  „) 

=  (3-2  „) 


spontaneous 


75-6  % 
58-7  % 
49-7  % 

25  0  % 


Mechanism.— I.  Flat  Pelvis.— (a)  In  head  presentation 
the  mechanism  is  usually  modified  in  the  following  manner. 


.k  \>  /By 


Fig,  180. — Laboub  in  Flat  Pelvis  :  Rotation  op  the  Head  m 
Passlng  the  Brim.    (Clabence  Webster.) 

1.  Well-marked  NSgele's  obliquity.   2.  Forward  rotation.    3.  Backward  rotation.  . 

although  many  variations  may  be  met  with :  The  head 
enters  the  brim  more  or  less  extended,  and  in  the  trans- 
verse instead  of  the  oblique  diameter.  Niigele's  obliquity 
(anterior  asynclitism)  is  usually  well  marked  in  the  second 
stage  of  labour.  When  the  contraction  of  the  conjugate  is 
considerable,  lateral  displacement  of  the  head  towards  the  side 
occupied  by  the  occiput  occurs  early  in  labour  ;  this  is  rendered 
possible  by  the  increased  length  of  the  transverse  diameter, 
and  tends  to  promote  flexion,  because  the  sinciput  is  delayed 
in  the  narrow  conjugate,  while  the  occiput,  having  more  room. 
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is  free  to  descend.  The  result  of  this  movement  is  that  the 
bi-parietal  diameter  is  brought  into  the  wide  lateral  part  of 
the  brim,  while  the  bi-temporal  diameter  engages  in  the  con- 
jugate.  With  anterior  asynclitism  the  head  iDasses  through  ^^<^'-<- 
the  brim  by  a  movement  of  rotation  round  the  promontory 
(fig.  180).  As  it  descends,  the  sagittal  suture  approaches  the 
pubes,  bringing  the  posterior  parietal  bone  first  into  the  cavity 
(fig.  180,  2).  Kotation  in  the  opposite  direction  next  occurs, ' 
the  sagittal  ^«Mre  approaching  the  sacrum  (fig.  180,  3)  and 
thus  bringing  the  anterior  parietal  bone  into  the  cavity. 
With  posterior  asynclitism  at  the  commencement  of  labour, 
a  similar  movement  of  rotation  romid  the  pubes  occurs.  The 
mechanical  advantage  of  this  movement  of  rotation  is  indi- 
cated in  fig.  181.  The  lateral  inclination  of  the  head  which 
accompanies  this  movement  tilts 
the  bi-parietal  plane  c — d,  and 
brings  into  the  brim  a  plane  the 
diameter  of  which  is  indicated 
by  h — a.  This  is  the  super- 
sub-parietal  diameter,  measuring 
about  a  quarter  of  an  inch  less 
than  the  bi-parietal.  The  widest 
part  of  the  head  thus  escapes 
direct  engagement  in  the  plane  of 
the  brim.  Forward  rotation  of  the 
occiput  will  occur  if  the  head  is 
flexed  when  it  reaches  the  pelvic 

floor.  When  the  head  has  passed  the  brim,  there  will  be  no 
further  difficulty  in  delivery  unless  the  shoulders  are  dis- 
proportionately large. 

If  the  movement  of  lateral  displacement  does  not  occur, 
as  labour  proceeds,  the  head  may  become  completely  extended, 
the  posterior  part  being  prevented  from  descending  while  the 
anterior  part  has  sufficient  space  for  this  movement.  This 
may  result  in  a  brow  or  face  presentation. 

The  moulding  of  the  foetal  head  is  modified ;  there  is 
well-marked  lateral  asymmetry,  the  middle  of  the  posterior 
parietal  bone  being  much  depressed ;  but  in  the  longitudinal 
plane  overriding  of  the  bones  is  not  excessive  (fig.  182). 
Often  a  depression  or  a  depressed  fracture  of  the  posterior 
parietal  bone  is  caused  by  the  pressure  exercised  upon  it  by 


Fia.  181. — Wedge  Shape  of 
FcETAL  Skull  on  Coronal 
Section.  (Daktn.) 

c — d.  Bi-parietal  diameter. 
h — a.  Super-sab-pnrietal  diameter. 
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Fig.  182. — Posteeior  Aspect  of  Fcetal 
Skuix  :  Extreme  Moulding  from 
Labour  in  Flat  Pelvis.  (Ribemont- 
Dessaignes  and  Lepage.) 


the  promontory  (figs.  235  and  236).  Or,  after  birth,  a  depres- 
sion is  found  upon  the  posterior  parietal  bone,  which  marks 

the  line  of  compression  by 
the  promontory  in  the 
movements  of  lateral  dis- 
placement and  rotation 
round  the  sacrum. 

(6)  In  breech  present- 
ation the  mechanism  of 
delivery  of  the  after- 
coming  head  is  modified 
as  follows :  The  head  en- 
gages with  its  occipito- 
frontal diameter  in  'the  4'^ 
long  transverse  diameter 
of  the  brim  ;  a  movement 
of  lateral  displacement, 
similar  to  that  just  described,  should  next  occur,  and  be 
followed  by  a  movement  of  flexion.  Owing  to  the  wedge 
shape  of  the  foetal  skull  on  coronal  section  (fig.  181),  a  certam 
mechanical  advantage  is  obtained  by  the  after-coming  head, 
inasmuch  as  the  narrow  end  of  the  wedge — i.e.  the  base 
of  the  skull — first  enters  the  brim.  The  bi-parietal  diameter 
will  therefore  tend  to  be  reduced  somewhat  by  compression 
during  its  passage,  and  the  difficulty  will  thus  be  diminished. 
Eotation  round  the  promontory,  bringing  first  the  posterior, 
and  then  the  anterior,  parietal  bone  into  the  pelvic  cavity, 
will  occur  when  the  degree  of  contraction  is  considerable. 

II.  Generally  contracted  Pelvis. — In  this  form  of  con- 
tracted pelvis  the  mechanism  of  labour  is  not  greatly  modified, 
as  the  proportions  of  the  pelvis  are  normal.  In  head  pre- 
sentation the  movement  of  flexion  is  exaggerated,  reducing 
the  diameter  of  engagement  to  the  utmost  extent.  Internal 
rotation  is  controlled  by  the  inclined  planes  of  the  ischium, 
not  by  the  pelvic  floor.  Upon  the  inner  surface  of  the 
ischium  a  shallow  ridge  may  be  traced  running  from  the  ilio- 
pectineal  eminence  to  the  ischial  spine  ;  behind  this  line  is  a 
smooth  bony  surface,  the  posterior  ischial  pilane  ;  in  front  of 
it  is  a  similar  surface,  the  anterior  ischial  plane  (fig.  89  «).  | 
When  the  head  lies  in  the  oblique  diameter  (first  position) 
the  occiput  will  come  in  contact  with  the  left  anterior  plane, 
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the  sinciput  with  the  posterior  plane  of  the  opposite  side. 
The  inclination  of  these  planes  is  such  that  a  body  in  contact 
with  the  anterior  plane  is  directed  forwards  and  inwards 
(towards  the  middle  line),  in  contact  with  the  posterior  back- 
wards and  inwards.  Their  combined  effect  will  therefore  be 
to  carry  the  head  from  the  oblique  into  the  antero-posterior 
diameter.  Forward  rotation  will  occur  in  the  first  and  second 
positions,  backward  rotation  in  the  third  and  fourth.  Unless 
the  head  tightly  fits  the  pelvis  this  effect  will  not  be  pro- 
duced ;  therefore  it  is  only  in  the  case  of  a  generally  con- 
tracted pelvis,  or  a  normal  pelvis  with  an  abnormally  large 
head,  that  it  can  be  looked  for.  It  follows  that  backward 
rotation  is  the  rule  in  occipito-posterior  positions  with  a 
generally  contracted  pelvis  and  a  head  of  average  size.  The 
passage  of .  the  head  through  the  outlet  is  rendered  unusually 
difficult  by  the  diminution  of  the  antero-posterior  and  trans- 
verse diameters  of  the  lower  pelvic  strait.  In  this  respect 
great  difference  exists  between  the 
flat  and  the  generally  contracted 
pelvis. 

In  breech  presentation  also  the 
mechanism  of  labour  is  not  appre- 
ciably modified,  but,  owing  to  the 
reduction  in  length  of  the  diameters 
of  the  outlet,  displacement  of  the 
arms  is  very  frequent  and  the  delivery 
of  the  after-coming  head  is  unusually 
difficult ;  for  this  reason  breech  pre- 
sentation is  very  unfavourable  to  the 
foetus  in  a  generally  contracted  pelvis. 
If  extension  of  the  head  should  occur 
perforation  will  be  unavoidable. 

The  moulding  of  the  head  is  of 
the  normal  type,  but  is  extreme  in 
degree  (fig.  183) ;  depression  and  fracture  of  the  bones  are, 
however,  uncommon. 

Labour  is  more  difficult  in  a  generally  contracted  pelvis 
than  m  a  flat  pelvis  with  an  equal  length  of  conjugate,  for  the 
reason  that  the  former  is  contracted  throughout,  the  latter 
only  at  the  brim.  In  the  flat  pelvis  all  difficulty  ceases  when 
the  head  has  passed  the  brim  ;  in  the  generally  contracted 


Fig.  183. — Exteeme  Head 
Moulding  peom  Labotib 
IN  Generally  Con- 
tracted Pelvis.  (Bar- 
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pelvis  the  delivery  of  the  head  through  the  narrow  outlet 
is  the  most  difficult  stage. 

Management  of  Labour  in   Contracted   Pelves. — 

{a)  When  the  degree  of  pelvic  contraction  is  so  great  as  to 
prevent  the  birth  per  vias  naturales  of  a  viable  child  under 
any  circumstances,  the  case  should  be  treated  by  Caesarean 
section  at  term,  unless  this  is  absolutely  declined  by  the  patient, 
when  abortion  must  be  induced.  (6)  When  the  pelvis  is 
large  enough  to  admit  the  passage  of  a  viable  child,  but  not 
large  enough  for  a  full-term  child,  premature  labour  should  be 
induced  at  the  time  appropriate  to  the  case,  if  the  oppor- 
tunity of  doing  80  olfers  itself.  If  the  time  for  induction  of 
premature  labour  has  passed  by,  the  case  should  be  allowed 
to  go  to  term,  and  an  attempt  then  made  to  procure  a  living 
child  per  vias  naturales  with  the  aid  of  symphysiotomy, 
version,  or  forceps  ;  oi',  if  there  is  insufficient  pelvic  space  for 
these  operations,  Ctesarean  section  should  be  performed.  In 
the  application  of  these  principles  to  the  different  degrees  of 
pelvic  contraction  some  difference  of  opinion  exists. 

Extreme  Pelvic  Contraction  (Conjugate  under  2f  inches  : 
7  cm.). — The  birth  of  a  viable  child  per  vias  naturales  is 
here  impossible.  Abortion  may  be  induced  before  the  sixth 
month ;  if,  however,  the  case  first  comes  under  observation 
later  than  this  or  during  labour,  when  the  child  is  alive, 
Caesarean  section  should  be  performed ;  when  dead,  it  should 
preferably  be  delivered  by  craniotomy  if  there  is  sufficient 
pelvic  space  for  this  operation  (p.  526). 

Moderate  Pelvic  Contraction  (Conjugate  2|  to  3^  inches : 
7  to  8  cm.). — It  is  with  regard  to  cases  in  this  group  that 
practice  is  unsettled.  When  the  opportunity  offers,  prema- 
ture labour  may  be  induced  at  the  appropriate  time.  Ex- 
perience shows,  however,  that  the  success  of  this  operation 
depends  greatly  upon  the  degree  of  pelvic  contraction,  the 
chances  of  survival  of  the  child  being  much  greater  with 
the  larger  pelves  than  the  smaller  ones.  In  one  hundred 
cases  Bar  found  the  foetal  mortality  of  induction  as  follows : 

Conjugate  Foetal  Mortality 

6-  7  cm.  (2f-2f  in.)  ...    80  % 

7-  8   „   (2|-3i  „  )  .       .       .  53 

8-  9    „   (31-3?  „  )  .       .       .    12  % 
9-10   „  (31-4    „)  .       •  .8-6% 
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Owing  to  the  safety  of  uncomplicated  Csesarean  section  at 
the  present  time,  it  should  be  preferred  to  induction  of  prema- 
ture labour  in  pelves  of  or  under  three  and  a-quarter  inches. 
When  the  case  does  not  come  under  observation  until  a  late 
stage  of  labour,  and  the  circumstances  are  unfavourable  for 
the  performance  of  Csesarean  section  without  undue  risk 
(see  p.  518),  symphysiotomy  should  be  performed  if  the  child 
is  alive,  craniotomy  if  it  is  dead. 

Slight  Pelvic  Contraction  (Conjugate  over  3^  inches : 
8  cm.). — In  this  group  induction  of  premature  labour  has 
been  very  extensively  employed  and  yields  very  satisfac- 
tory results  from  the  point  of  view  of  the  mother,  but  is 
not  so  satisfactory  as  regards  the  child,  the  foetal  mortality 
being  about  10  per  cent.  The  calculation  of  the  appropriate 
time  for  induction  must  be  carefully  made  in  the  manner 
indicated  on  page  477.  When,  however,  the  case  is  seen  for 
the  first  time  during  labour,  careful  management  may  still 
ensure  a  favourable  termination  both  to  mother  and  child. 
Assistance  should  not  be  withheld  when  the  second  stage 
is  reached,,  because  of  the  serious  risks  of  continued  pressm-e 
upon  the  foetal  head. 

Practical  experience  shows  that  on  the  whole  forceps  is 
more  useful  th^  version  in  all  kinds  of  pelvic  contraction. 
Thus  the  Vienna  statistics  already  quoted  show  that  of 
eighty-three  cases  of  flat  pelvis  (3^  to  4  inches  :  8  to  10  cm.) 
delivered  by  forceps  the  foetal  mortality  was  31  per  cent. ; 
while  in  about  the  same  number  of  cases  of  version  the 
mortality  was  53  per  cent.  It  would  therefore  appear  that 
there  is  a  better  chance  of  saving  the  child  by  forceps  than 
by  version  in  flat  pelvis.  When  the  pelvis  is  generally 
contracted,  head  presentation  is  decidedly  more  favourable 
than  breech  ;  version  should  therefore  be  avoided,  and  the 
second  stage  terminated  by  the  application  of  forceps. 


Rare  Forms  of  Contracted  Pelvis 

A.  Due  to  disease  affecting  the  skeleton  generally. 

(1)  Osteomalacic  pelvis. 

(2)  Pseudo-osteovialacic  pelvis. 
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B.  Due  to  disease  of  the  pelvic  joints. 

(3)  Ndgele's  or  Oblique  pelvis. 

(4)  Eoberfs  or  Transversely  contracted  pelvis. 

(5)  Oblique  pelvis  due  to  disease  of  the  hip-joint, 

C.  Due  to  disease  of  the  vertebral  column. 

(6)  Kyphotic  pelvis. 

(7)  Scoliotic  pelvis. 

(8)  Spondylolisthetic  pelvis. 

D.  Due  to  tumours  of  the  pelvic  bones. 

(1)  Osteomalacic  Pelvis  (Malacostean  Pelvis,  Triradiate 
Pelvis).  — Osteomalacia,   or   mollities   ossium,   produces  a 


JFiG.  184. — Osteomalacic  Pelvis  with  Moderate  DEFomnTY. 

characteristic  pelvic  deformity  shown  in  figs,  184  and  185. 
The  softening  produced  by  this  disease  weakens  the  pelvic 
bones  so  much  that  they  yield  in  all  directions  to  pressure, 
with  the  result  that  the  pelvis  collapses  and  entirely  loses  its 
shape.  The  lateral  pelvic  walls  fall  in,  this  change  becoming 
first  apparent  in  relation  to  the  anterior  part  of  the  brim 
in  front  of  the  acetabula  (fig.  184).  This  produces  the 
characteristic  'beaking'  of  the  pubes.  As  the  deformity  pro- 
gresses the  pelvic  walls  may  come  almost  in  contact  with  one 
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another  in  their  anterior  parts.  The  sacrum  becomes  displaced 
forward,  the  spine  is  curved,  the  beaking  of  the  pubic  bones 
increases,  the  iHac  crests  become  twisted,  and  extreme  deformity 
results,  the  pelvic  brim  being  reduced  to  a  triradiate  slit 
(figs.  185  and  193).  In  addition  to  the  changes  in  the  pelvis, 
marked  deformity  of  the  long  bones  and  of  the  vertebral 
column  occurs.  Extreme  degrees  of  pelvic  contraction  are 
caused  by  this  disease. 

It  has  been  found  that  removal  of  the  ovaries  sometimes 
arrests  the  morbid  process  in  the  bones,  and  in  consequence 
Caesarean  section,  followed  by  removal  of  the  uterus  and 
ovaries,  has  been  advocated  as  the  best  treatment  during 


Fig.  185. — Ostbomalaoio  Pelvis:  Advanced  Defoemity. 

pregnancy.  Cure  of  existing  deformity  is  of  course  impossible, 
but  in  a  certain  proportion  of  cases  the  advance  of  the  disease 
has  been  arrested  by  this  operation.  Abortion  may  be  induced 
in  the  early  months  as  an  alternative  to  the  radical  and 
curative  operation. 

(2)  Pseudo-osteomalacic  Peto^s.— This  variety  is  due  to 
rickets,  and  has  received  its  name  from  the  resemblance 
it  presents  to  osteomalacic  contraction  (fig.  186).  The 
pubic  bones  are  slightly  beaked,  but  the  lateral  pelvic  walls 
have  not  yielded  to  the  same  extent  as  in  the  former  variety. 
The  anterior  portions  of  the  iliac  crests  are  not  normally 
mcurved,  so  that  the  interspinous  equals  or  exceeds  the 
intercnstal  diameter  in  length.  Severe  rickets  is  the  cause 
ot  the  deformity,  and  general  rachitic  changes  in  the  skeleton 
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are  always  associated  with  it.  Treatment  in  pregnancy  is 
governed  entirely  by  the  degree  of  contraction  present.  The 
recognition  of  this  and  the  foregoing  variety  is  facilitated  by 
the  obtrusive  signs  of  general  bone  disease  which  accompanv 
them.  ^ 

(3)  Ndgele's  PeZyis.— This  variety  is  "caused  by  disease 
occurring  in  infancy,  in  or  near  one  of  the  sacro-iliac 
synchondroses ;  as  a  result  ankylosis  with  bony  union  of  the 


Fia.  186. — PsEUDO-osTEOMALACic  Pelvis. 

joint  occurs,  and  the  development  of  the  ala  of  the  sacrum  on 
the  affected  side  is  more  or  less  completely  arrested.  The 
resulting  deformity  is  shown  in  fig.  187.  On  the  affected 
side  the  ilio-pectineal  line  is  almost  straight,  and  the  great 
sacro-sciatic  notch  is  much  narrower  than  its  fellow.  The 
symphysis  pubis  is  displaced  for  half  an  inch  or  more  to 
the  sound  side  of  the  mesial  plane  of  the  body.  The  oblique 
diameter  of  the  sound  side  (the  right  in  fig.  187)  is  consider- 
ably diminished  in  the  whole  pelvis  from  brim  to  outlet ;  the 
opposite  oblique,  the  transverse  and  antero-posterior  diameters, 
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Fig.  187. — Nagele's  Pelvis. 


are  little  affected  ;  from  narrowing  of  the  sacro-sciatic  notch, 
the  sacro-cotyloid  diameter  (promontory  to  back  of  acetabulum) 
of  the  affected  side  is  very  considerably  less  than  its  fellow. 
The  distance  between  the  posterior  superior  iliac  spines  is 
reduced,  and  the  pubic  arch  is  asymmetrical. 


Fig.  188. — Robebt's  Pelvis. 
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Fia.  189. — Oblique  Pelvis  due  to  Congenital  Dislocation  of  Left 

Fbmue. 

The  diagnosis  of  this  form  of  contracted  pelvis  is  difficult. 
The  patient  is  usually  well  developed,  and  shows  no  sign  of 
lameness,  or  of  general  bone  disease.  The  oblique  and  sacro- 
cotyloid  diameters  are  very  difficult  to  measure  clinically, 
and,  as  we  have  seen,  the  diameters  which  can  be  estimated 
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are  not  greatly  affected.  The  flattening  of  the  lateral  pelvic 
wall  on  the  affected  side  can  be  recognised  by  careful  digital 
examination  under  anjesthesia,  and  the  lateral  displacement 
of  the  symphysis  pubis  is  a  valuable  indication  of  the  con- 
dition   An  a;-ray  photograph  of  the  pelvis  is  the  best  method 


Fig.  191. — The  Sacrum  and  Lumbar  Vertebra!  from  a  Case  of 

SPONDYIiOLISTHESIS.  (NEUGEBAUER.) 

of  diagnosis.  Labour  will  be  difficult,  as  the  diminution  in 
the  area  of  the  pelvic  brim  and  cavity  is  considerable. 

(4)  Bobert's  Pelvis. — This  form  of  pelvis  is  due  to  bi- 
lateral synostosis  of  the  sacro-iliac  synchondroses,  occurring 
in  infancy  ;  the  lesion  is  the  same  as  in  Niigele's  pelvis,  but  it 
affects  both  joints  (fig.  188) .  The  ala  of  the  sacrum  is  imperfectly 
developed  upon  both  sides  ;  both  ilio-pectilineal  lines  are  nearly 
straight ;  both  sauro-sciatic  notches  are  diminished  in  width. 
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The  result  is  a  marked  diminution  in  the  transverse  diameter 
of  brim,  cavity,  and  outlet  of  the  pelvis  ;  the  pubic  arch  also 
is  narrowed.  The  distance  between  the  posterior  superior 
iliac  spines  is  considerably  reduced.  Diagnosis  is  easier  than 
in  Nagele's  pelvis,  as  the  transverse  diameters  of  the  brim 

and  the  outlet  can  be  more 
readily  estimated  than  the 
oblique. 

(5)  Oblique  Pelvis  due  to 
disease  of  the  hip-joint. — 
Various  forms  of  oblique  de- 
formity may  be  produced  by 
subluxation  of  the  hip  (which 
may  be  uni-  or  bi-lateral,  con- 
genital or  infantile)  and  by 
caries  of  the  joint.  Spinal 
curvature  is  almost  always 
associated  with  these  lesions. 
The  resulting  lameness  and 
deformity  will  direct  atten- 
tion to  the  condition  of  the 
pelvis.  In  fig.  189  it  will  be 
seen  that  there  is  well-marked  tilting  of  the  pelvis,  and  the 
flattening  of  the  lateral  pelvic  wall  affects  the  sound  side, 
reducing  the  length  of  the  left  oblique  diameter. 

(6)  Kyphotic  Pelvis. — This  variety  of  contracted  pelvis  is 
due  to  angular  curvature  of  the  lumbar  spine,  the  result  of 
caries  followed  by  absorption  of  bone  and  fusion  of  the  bodies 
of  adjacent  vertebrae  (fig.  190).  Compensatory  lordosis  of  the 
dorsal  spine  usually  accompanies  the  condition.  The  chief 
changes  in  the  pelvis  are  found  at  the  outlet,  where  the  trans- 
verse and  antero-posterior  diameters  are  greatly  diminished. 
The  conjugate  diameter  of  the  brim  is  elongated  by  backward 
rotation  of  the  sacrum,  and  the  whole  pelvis  becomes  funnel- 
shaped.  Diagnosis  is  assisted  by  the  condition  of  the  spine  ; 
also  the  diameters  of  the  outlet  are  capable  of  clinical  measure- 
ment. Delivery  through  the  narrow  outlet  will  be  possible 
with  forceps  except  in  well-marked  contraction,  when  cranio- 
tomy will  be  required. 

(7)  Scoliotic  Pelvis. — Lateral  curvature  of  the  spine  may 
produce  a  certain  amount  of  asymmetry  of  the  pelvis,  one 


Fig.  192. — Saceal  Exostosis. 
(Galabiit.) 
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side  being  somewhat  more  roomy  than  the  other.  Only 
slight  degrees  of  pelvic  contraction  can,  however,  be  produced 


Naegele 


Malacosteon  » 


Fio.  193. — The  Outline  oe  the  Pelvic  Bbim  ik  the  Pkinotpal 
Varieties  of  Contbaoted  Pelvis.  (Bxjmm.) 


in  this  way.  When  associated  with  rickets,  scoliosis  may 
produce  an  extreme  degree  of  oblique  deformity  associated 
with  flattening  (fig.  175). 
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(8)  Spondylolisthetic  Pelvis. — This  extremely  rare  form 
of  pelvic  contraction  is  due  to  forward  dislocation  from  caries 
of  the  body  of  the  fifth  lumbar  vertebra  (spondylolisthesis— 
aTTouSvXos,  vertebra  ;  oXLo-drja-Ls,  gliding).  The  lumbar  verte- 
brae become  displaced,  descend  into  the  pelvis,  and  of  course 
greatly  diminish  the  available  length  of  the  conjugate  diameter 
(fig.  191).  In  addition  the  pelvic  outlet  is  diminished  by 
forward  displacement  of  the  lower  part  of  the  sacrum  and 
the  coccyx.    The  resulting  deformity  of  the  spine  is  obvious, 

'  and  on  vaginal  examination  the  displaced  lumbar  vertebrae 
can  be  recognised. 

(9)  Tumours  of  the  Pelvic  5o?ies.— Exostoses,  either 
single  or  multiple,  are  sometimes  found  in  the  pelvis,  the  com- 
monest positions  for  them  being  the  anterior  surface  of  the 
sacrum  (fig.  192)  and  the  posterior  surface  of  the  pubes.  In 
the  latter  position  a  small  exostosis  which  has  been  overlooked 
may  cause  unexpected  difficulty  in  labour.  Cartilaginous  or 
sarcomatous  growths  of  large  size  are  sometimes  met  with, 
and  may  cause  insuperable  obstruction  to  delivery. 

Abnormal  Conditions  of  the  Soft  Parts 

Ovarian  Tumours. — When  situated  entirely  ahove  the 
pelvic  hi'im,  these  tumours  do  not  give  rise  to  much  difiiculty 
in  labour,  even  though  of  very  large  size.  They  may  occasion 
some  exaggeration  of  uterine  obliquity,  and  thus  lead  to 
abnormal  presentations ;  but  in  this  situation  they  never 
cause  obstruction.  Axial  rotation  of  the  tumom',  leading  to 
serious  consequences,  may  occur  either  during  pregnancy  or 
in  the  puerperium.  The  diagnosis  of  a  large  ovarian  tumour 
in  the  abdomen  as  a  rule  is  not  difficult  during  labour  ;  the 
differential  diagnosis  of  hydramnios  has  been  already  referred 
to  (p.  114).  Operative  treatment  is  rarely  called  for  in  labour, 
and  should  be  postponed  until  the  patient  is  convalescent, 
unless  acute  symptoms  arise  during  the  puerperium. 

When  situated  loholly  or  partially  in  the  pelvic  cavity, 
ovarian  tumours  cause  serious  obstruction  in  labour;  they 
then  lie  below  the  presenting  part  and  prevent  the  descent  of 
the  foetus,  and  its  passage  through  the  outlet  (figs.  32  and  194). 
Spontaneous  delivery,  although  very  rare,  may  occur  in  the 
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following  ways  :  (1)  the  tumour,  if  cystic,  may  be  ruptured 
by  compression,  and  the  collapsed  cyst  may  be  too  small  to 
prevent  the  passage  of  the  foetus  ;  (2)  the  tumour  may 
rupture  the  pelvic  floor  and  be  expelled  in  front  of  the  pre- 
senting part,  either  through  the  anus  or  the  vulva.  If  the 
obstruction  proves  insuperable  and  is  not  artificially  relieved, 
rupture  of  the  uterus  will  occur. 

The  diagnosis  of  the  presence  of  a  pelvic  tumour  is  easy 


Fio.  194. — OvABiAN  Cyst  obsteucting  Labour  ;  Pabtial  Dn^ATATiou  of 

THE  CeBVIX  has  OCCURRED.     FrOM  A  FROZEN  SECTION.  (BUSOI.) 

during  labour  ;  but  fibroid  and  ovarian  tumours  are  often 
mistaken  for  one  another,  for  under  continuous  pressure  a 
cystic  tumour  becomes  tense  and  its  walls  oedematous,  so  that 
its  consistence  appears  to  be  that  of  a  soft  solid  mass,  while 
fibroid  tumours  lose  their  naturally  hard  consistence  during 
pregnancy.  Unless  the  head  is  fixed  in  the  pelvic  brim  it  is 
generally  possible,  under  anaesthesia,  to  push  the  tumour  past 
the  presenting  part  above  the  pelvic  brim,  where  it  will  be  out 
of  the  way  and  cause  no  further  trouble  ;  but  if  reposition  is 
hnpossible  from  adhesions,  or  from  any  other  cause,  the  best 
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treatment  is  immediate  ovariotoomj.  The  alternative  method 
of  delivery  by  forceps  or  craniotomy,  after  tapping  the  tumour, 
has  been  abandoned;  the  life  of  the  child  was  necessarily 
almost  always  sacrificed,  and  it  was  found  that  so  much 
injury  was  caused  to  the  tumour  in  dragging  the  body  of  the 
foetus  past  it  that  peritonitis  from  bruising  and  rupture 
frequently  ensued  in  the  puerperium,  occasioning  a  high 
maternal  mortality.  Ovariotomy  may  be  performed  by  the 
vaginal  or  abdominal  route ;  the  latter  is  preferable,  and 
should,  if  possible,  be  immediately  followed  by  delivery  of  the 
child  with  forceps.  If  performed  in  time,  the  prognosis  is 
good  both  to  mother  and  child,  although  ovariotomy  in  labour 
is,  of  course,  more  serious  than  in  pregnancy. 

Uterine  Tumours.  —  The  two  commonest  forms  of 
uterine  tumour — fibromyoma  in  the  body,  and  cancer  in  the 
cervix — are  not  infrequently  encountered  in  connection  with 
pregnancy. 

The  influence  exerted  by  uterine  fibroids  upon  labour 
is  governed  almost  entirely  by  their  position.  Those  which 
occupy  the  lower  uterine  segment,  or  any  part  of  the  cervix, 
even  when  of  comparatively  small  size,  cause  serious  obstruc- 
tion to  delivery ;  this  results  partly  from  their  bulk,  but 
mainly  from  the  fact  that  they  prevent  the  normal  dilatation 
of  these  parts  during  labour.  It  is  not  easy,  before  labour 
commences,  to  tell  whether  a  fibroid  tumour  situated  in  the 
lower  part  of  the  uterine  body  will  cause  obstruction  or  not, 
for  such  tumours,  when  they  do  not  encroach  upon  the  lower 
uterine  segment,  may,  by  the  action  of  the  uterus,  become 
drawn  up  out  of  the  pelvis  as  labour  proceeds,  so  as  not  to 
hinder  the  birth  of  the  child.  Fibroids  of  the  uterine  body 
which  Skxeinterstitial  give  rise  to  mal-presentation  and  irregular 
uterine  action,  and  sometimes  cause  post-partum  haemorrhage 
by  interfereiice  with  muscular  retraction.  Suh-peritoneal 
fibroids,  as  a  rule,  exert  no  effect  whatever  upon  labour  ;  but 
when  growing  from  the  lower  part  of  the  posterior  uterine 
wall  they  may  become  incarcerated  in  the  pouch  of  Douglas, 
and  give  rise  to  the  most  serious  obstruction  (fig.  195). 
Fibroids  in  any  position  are  liable  to  become  infected  in  the 
puerperium  if  the  sterility  of  the  uterine  cavity  is  not  main- 
tained. A  uterus  which  contains  a  fibroid  tumour  is,  however, 
not  more  likely  to  become  infected  during  or  after  labour  than 
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one  which  does  not.  Fibroids  are  also  liable  to  undergo  certain 
degenerative  changes,  apart  from  infection,  during  the  puer- 
perium.    Fibroid  polypi  have  no  influence  upon  labour,  but 


Sub-peritoneal  fibroids 
in  fundus 


Os  es.ternum 


Sub-peritonea-l  fibroid 
m  pouch  of  Douglas 

FlO.  195.-LABODB  OBSTETCTED  BY  A  FiBROID  TuMOTJR  :   CeRVIX  PABTLY 

DILATED.    From  a  Frozen  Section.  (Bumm.) 

may  become  detached  and  expelled  during  labour  or  in  the 
puerperium. 

tion^T/r''^'''l'^*^''^^  ^1^^^^*^°^  °f  Obstruc- 

tion.   If  It  13  clear  that  there  will  be  insuperable  obstruction. 


316 


ABNOEMAL  LABOUR 


the  best  treatment  is  to  allow  pregnancy  to  continue  and 
perform  Cfesarean  hysterectomy  at  or  near  term  (p.  520).  It 
can  seldom  be  said,  however,  before  labour  that  insuperable 
obstruction  will  result,  except  in  the  case  of  interstitial  cervical 
fibroids,  and  sub-peritoneal  fibroids  which  have  become  in- 
carcerated in  the  pouch  of  Douglas.  In  other  cases  labour 
should  be  awaited,  and  suitable  means  adopted  to  over- 
come any  difficulty  that  may  then  arise.  The  Csesarean 
operation,  should  it  prove  necessary,  may  in  such  cases  be 
performed  with  perfect  safety  if  there  has  been  no  previous 
interference.  The  induction  of  abortion  for  an  obstruct- 
ing fibroid  tumour  is  a  difficult  and  dangerous  operation, 
for  it  may  prove  impossible  to  secure  adequate  dilatation, 
making  the  evacuation  of  the  uterine  cavity  a  matter  of 
extreme  difficulty.  In  consequence,  this  procedure  is  not  to 
be  advised. 

Cancer  of  the  Cervix. — Advanced  cancer  of  the  cervix  is 
one  of  the  most  serious  complications  of  labour  which  can  be  met 
with.  Owing  to  the  loss  of  the  normal  resilience  of  the  tissues, 
dilatation  is  impossible,  and  spontaneous  delivery  can  only 
occur  after  extensive  laceration.  The  puerperium  may  then 
terminate  fatally  from  sloughing  of  the  bruised  and  lacerated 
tissues.  Treatment  consists  in  delivery  by  Csesarean  section, 
followed  by  supra-vaginal  amputation  of  the  uterus  through 
healthy  tissue  ;  when  the  child  is  dead  it  may  be  delivered  by 
craniotomy  if  sufficient  dilatation  can  be  secured  to  render 
this  practicable. 

Early  cancer  of  the  cervix  often  does  not  prevent 
delivery  per  vias  naturales  ;  vaginal  hysterectomy  should 
be  performed  early  in  the  puerperium.  The  treatment  of 
cancer  of  the  cervix  in  pregnancy  has  been  referred  to  on 
page  146. 

Rigidity  of  the  Cervix.— The  term  '  rigidity,'  as  applied 
to  the  cervix  during  labour,  has  a  strictly  conventional  signifi- 
cance, and  may  be  understood  to  include  all  the  conditions  in 
which  dilatation  is  retarded.  In  one  class  of  cases  the  cervical 
tissues  are  to  all  appearances  healthy,  although  dilatation  is 
slow  or  incomplete ;  this  condition  is  cqXIqA  functional  rigidity 
of  the  cervix.  In  another  class  some  morbid  condition  of  the 
cervix  is  present,  to  which  the  fault  may  be  attributed  ;  this 
is  called  organic  rigidity. 
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(1)  Functional  rigidity  is,  metwith  in  primiparae  much  more 
frequently  than  in  multiparas.  It  may  arise  from  irregular  or 
weak  uterine  contractions  in  the  first  stage  of  labour  {])rimary 
inertia) ;  from  premature  rupture  of  the  membranes  resulting 
in  loss  of  the  natural  cervical  dilator — the  bag  of  waters  ;  from 
morbid  adhesion  of  the  membranes  in  the  lower  uterine 
segment,  preventing  the  formation  of  the  bag  of  waters  ;  from 
an  unusual  density  of  the  cervical  tissues,  met  with,  as  is 
believed,  in  elderly  primiparse  (over  thirty  years) ;  from  oedema 
of  the  cervical  tissues  induced  by  compression  when  the 
pelvis  is  contracted,  or  when  in  a  normal  pelvis  the  vertex 
is  extended ;  and  possibly,  in  the  last  place,  from  spasmodic 
contraction  of  muscular  fibres  in  the  cervix.  It  will  be  seen 
that  some  of  these  conditions  are  in  reality  abnormalities 
in  the  mechanism  of  dilatation.  Functional  rigidity  of  the 
cervix  often  causes  great  prolongation  of  the  first  stage  of 
labour,  which  in  turn  entails  exhaustion  of  the  patient ;  as 
long  as  the  membranes  remain  unruptured  there  is  little  risk 
to  the  foetus.  Clinically  speaking,  cases  may  be  divided  into 
two  groups  :  those  in  which  the  pains  are  weak,  and  those  in 
which  the  pains  are  strong.  In  the  former  primary  uterine 
inertia  (see  p.  320)  is  present,  and  is  an  important  factor  in 
causing  the  difficulty  in  dilatation  ;  in  the  latter  the  uterine 
action  is  normal. 

Treatment  depends  in  the  main  upon  the  cause.  If  the 
action  of  the  uterus  is  at  fault,  abdominal  massage,  a  hot  bath, 
or  hot  vaginal  douches  may  be  employed  to  stimulate  the 
contractions.  On  the  other  hand,  if  the  pains  are  strong, 
repeated  inhalations  of  chloroform  sufficient  to  produce  only 
slight  anaesthesia,  and  the  administration  of  chloral  or  bromide 
in  repeated  small  doses,  are  the  most  useful  remedies.  In  the 
spasmodic  variety,  it  is  said  that  local  application  to  the  cervix 
of  a  10  per  cent,  solution  of  cocaine  is  useful,  but  the  recogni- 
tion of  this  variety  is  difficult.  If  these  means  are  unsuccessful, 
dilatation  must  be  assisted,  and  as  this  involves  very  little 
risk,  to  the  mother  it  should  not  be  postponed  until  she  is  tired 
out.  If  the  external  os  is  about  one-half  dilated  and  the  head 
presents,  the  patient  should  be  anaesthetised,  dilatation  com- 
pleted by  the  fingers,  and  forceps  at  once  applied.  In  a 
breech  presentation  a  leg  should  be  pulled  down.  If,  however, 
the  cervix  is  less  than  half  dilated,  a  Champetier  bag  should 
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be  introduced  ;  this  will  dilate  the  cervix  in  an  hour  or  two 
and  delivery  can  then  be  effected. 

(2)  Organic  rigidity  of  the  cervix  may  be  due  to  adhesion 
of  the  lips  of  the  os  externum  to  one  another,  to  small  size  of 
the  OS  externum  {pin-hole  os),  to  hypertrophic  elongation  of 
the  cervix,  to  cicatrices,  or  to  the  presence  of  a  small  cystic 
or  solid  cerviisal  tumour.  Fibroid  and  malignant  cervical 
tumours,  already  considered,  may  also  be  regarded  as  causes 
of  organic  rigidity.  Small  size  of  the  os  externum  in  a 
primipara  sometimes  leads  to  a  curious  form  of  partial  dilata- 
tion of  the  cervix,  in  which  the  whole  of  the  cervical  canal 
becomes  fully  opened  up  except  the  os  externum  itself.  The 
head  descends  low  into  the  vagina,  the  wall  of  the  cervix  is 
tightly  stretched  over  it,  and  may  be  mistaken  for  the  un- 
ruptured bag  of  waters  if  the  small  aperture  representing  the 
OS,  and  situated  upon  the  lowest  part  of  the  bulging  swelling, 
should  be  overlooked.  Small  tumours  should  be  dealt  with, 
if  possible,  by  removal ;  the  other  conditions  may  be  treated 
either  by  incision  or  by  some  method  of  artificial  dilatation. 
Incision  is  probably  the  best  treatment  for  all  but  hypertrophic 
elongation,  which  must  be  dealt  with  by  artificial  dilatation. 
In  performing  this  small  operation  an  anaesthetic  will  not 
be  required  unless  the  patient  is  unusually  nervous  ;  a  Sims 
speculum  should  be  passed  to  expose  the  cervix,  and  with 
scalpel  or  scissors  a  series  of  shallow  radiating  notches  made 
in  the  margin  of  the  os  externum.  If  cicatrices  are  present, 
the  incisions  should  be  made  through  the  cicatricial  tissue, 
and  dilatation  should  then  be  allowed  to  proceed  naturally. 
The  same  methods  of  artificial  dilatation  may  be  employed 
as  in  the  case  of  functional  rigidity. 

Rig-idity  of  the  Pelvic  Floor. — In  elderly  primiparae 
(over  thirty)  the  perineal  body  and  the  other  tissues  com- 
posing the  pelvic  floor  appear  to  be  deficient  in  elasticity,  and 
consequently  dilatation  of  the  vulva  at  the  end  of  the  second 
stage  does  not  proceed  normally.  The  head  may  therefore 
be  delayed  for  a  long  time  upon  the  pelvic  floor,  slightly 
distending  the  vulva  with  each  pain,  but  unable  to  escape  ; 
unless  the  uterine  contractions  are  unusually  powerful,  forceps 
will  be  required  to  extract  it.  On  the  other  hand,  if  the 
uterine  action  is  violent,  the  head  will  be  driven  by  great 
force  through  the  undilated  vulva,  causing  a  serious  perineal 
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the  child,  serious  hfemorrhage  results,  owing  to  the  fact  that 
the  exhausted  uterus  is  unable  to  retract. 

The  treatment  durmg  the  first  or  second  st^ge  is  to 
procure  sleep  by  the  administration  of  morphia  or^-ehloral. 
After  a  period  of  sleep,  uterine  pains  will  probably  recur 
spontaneously,  and  labour  should  then  be  terminated  as 
rapidly  as  possible  or  the  uterus  will  again  become  exhausted. 
Towards  the  end  of  the  second  stage  a  single  full  dose  of 
ergot  of  the  liquid  extract,  or  lOni  of  injectio  ergotinae 
hypodermica)  may  be  given,  whether  delivery  is  natural  or 
by  forceps,  in  order  to  obviate  the  risk  of  failure  of  the  uterine 
muscle  during  or  after  the  third  stage.  The  temptation  to 
deliver  with  forceps  in  the  total  absence  of  uterine  contractions 
must  always  be  resisted.  It  is  a  cardinal  rule  of  obstetrics 
that  delivery  should  never  be  effected  by  artificial  means  under 
such  conditions,  for  the  most  serious  and  uncontrollable  post- 
partum haemorrhage  may  result  from  a  breach  of  this  rule. 
The  treatmerft  of  secondary  inertia  in  the  third  stage  and  after 
labour  is  considered  on  page  372. 

The  Action  and  Uses  of  Ergot. — In  small  doses  ergot 
acts  as  a  general  haemostatic,  contracting  the  calibre  of  the 
peripheral  blood-vessels ;  this  action  is  made  use  of  in  cases 
of  slight  bleeding  from  the  uterus  during  pregnancy.  In 
larger  doses  it  ^exerts  a  specific  effect  upon  the  uterine  muscle 
when  in  action.  This  effect  is  to  increase  the  force,  duration, 
and  frequency  of  the  uterine  contractions  and  to  stimulate 
retraction.  In  still  larger  doses  this  effect  is  intensified  and 
the  whole  uterine  muscle  passes  into  a  condition  of  tetanic 
contraction.  Ergot  is  unable,  in  any  dose,  to  transform  the  con- 
tractions characteristic  of  pregnancy  into  those  characteristic 
of  labour ;  therefore  it  is  useless  for  inducing  abortion  or 
premature  labour,  and  its  specific  effect  is  manifested  only  upon 
the  pa_rturient  uterus.  It  is  believed  that  ergot  acts  upon 
muscle  by  stimulating  the  peripheral  nerve  terminations. 

It  is  found,  clinically,  that  the  action  of  ergot  upon  the 
parturient  uterus  is  somewhat  difficult  to  control,  and  there 
is  consequently  some  risk  of  producing  tetanic  contraction  by 
its  use  except  in  small  quantity.  It  is,  as  a  rule,  withheld 
until  after  the  expulsion  of  the  after-birth  for  fear  of  inducing 
hour-glass  contraction  in  the  third  stage  (see  p.  368)  ;  it 
may,  however,  be  administered  towards  the  end  of  the  second 
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stage  as  a  preventive  of  third  stage  or  post-partum  inertia 
under  certain  well-defined  conditions  as  follows :  if  the  pre- 
sentation is  a  vertex,  the  patient  a  multipara,  and  no  condition 
likely  to  cause  obstruction  to,  or  delay  in,  delivery  is  present. 
Under  these  conditions  it  may  be  given  in  secondary  inertia,  or 
after  prolonged  chloroform  aneesthesia.  After  the  termination 
of  the  third  stage,  it  is  useful  in  multiparse,  m  maintaining 
uterine  contraction  and  promoting  the  expulsion  of  blood-clot 
from  the  uterus.  Primiparse  do  not,  as  a  rule,  require  it  after 
labour,  and  it  should  under  no  circumstances  be  given  to  them 
during  the  second  stage,  lest  serious  laceration  of  the  pelvic 
floor  should  occur  from  too  hasty  expulsion  of  the  child. 

Tonic  Contraction  of  the  Uterus. — Uterine  tetanus,  or 
tonic  contraction,  may  be  partial  or  complete.  The  former 
is  unimportant ;  the  latter  occurs  during  labour  from  three 
causes  :  (1)  from  injudicious  administration  of  ergot ;  (2)  from 
the  unsuccessful  efforts  of  a  powerfully  contracting  uterus  to 
overcome  obstruction  ;  (3)  from  the  stimulation  caused  by 
repeated  unsuccessful  attempts  at  artificial  delivery.  In 
the  worst  instances,  the  last-named  cause  is  usually  found. 
Tetanus  supervenes  more  or  less  gradually,  the  pains  increas- 
ing in  strength  and  duration,  and  the  intervals  progressively 
diminishing  in  length.  It  involves  the  most  serious  risks  to 
the  mother  and  child. 

Complete  tonic  contraction  is  characterised  clinically  by 
severe  and  continuous  pain,  speedily  followed  •  by  rise  of  tem- 
perature and  quickening  of  pulse.  The  liquor  amnii  is  com- 
pletely expelled,  the  placenta  becomes  compressed  against  the 
laody  of  the  fcetus,  and  the  latter  will  consequently  in  a  short 
time  perish  of  asphyxia.  On  abdominal  examination  the 
uterus  will  be  found  to  be  tender  to  the  touch  and  continuously 
hard,  so  as  entirely  to  obscure  the  outlines  of  the  foetus  on 
palpation.  As  the  foetus  is  dead,  the  heart-sounds  have 
ceased.  On  vaginal  examination  the  presenting  part  will  be 
found  immovable  and  covered  with  a  very  large  caput  suc- 
cedaneum ;  if  the  condition  has  persisted  for  some  time  the 
vaginal  and  vulval  mucous  membranes  will  be  found  swollen, 
dry,  and  tender.  Cases  so  severe  as  this  are  seldom  met  with 
except  where  repeated  unsuccessful  attempts  at  delivery  by 
version  or  forceps  have  been  made,  the  stimulation  caused  by 
the  repeated  introduction  of  the  hand  or  the  instrument  into 
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the  uterus  being  the  direct  cause  of  the  tetanus.  If  unrelieved, 
rupture  of  the  uterus  may  occur;  but  probably  this  is  not 
common,  for  the  usual  mechanism  of  production  of  uterine 
rupture  is  essentially  different  from  tetanus  (see  p.  332). 

The  diagnosis  of  tonic  uterine  contraction  presents  no 
difficulty  ;  it  is  impossible,  with  ordinary  care,  to  mistake  it 
for  secondary  inertia,  a  condition  in  which  pains  are  absent 
and  the  uterus  is  relaxed. 

The  immediate  treatment  of  tonic  contraction  is  to  ad- 
minister a  full  dose  of  morphia  hypodermically  gr.-i  gr.) 
and  then  to  fully  anaesthetise  the  patient  with  chloroform. 
It  is  of  the  greatest  importance  to  endeavour  to  overcome  the 
spasm  before  attempting  to  deliver.  Under  the  influence  of 
these  remedies  the  tetanus  may  gradually  pass  away,  and 
when  the  uterus  has  become  relaxed  labour  must  be  ter- 
minated by  craniotomy  in  a  head  presentation,  or  by  some 
other  destructive  operation  if  the  presentation  is  abnormal 
(see  p.  526).  As  the  foetus  will  in  all  cases  have  perished 
in  utero,  only  the  interests  of  the  mother  need  be  considered. 
Tetanus  will  recur  if  manipulations  are  begun  before  sufficient 
time  has  elapsed  for  relaxation  to  take  place. 

Over -distension  of  the  Lower  Uterine  Segment. — This 
condition  is  associated  with  tetanus  of  the  upper  active  part 
of  the  body  of  the  uterus  ;  it  is  only  met  with  in  obstructed 
labour,  of  which  it  forms  one  of  the  most  striking  and  im- 
portant characteristics.  It  usually  leads  to  rupture  of  the 
uterus,  and  it  will  be  best  described  in  connection  with  that 
accident  (see  p.  331). 

Premature  Rupture  of  the  Membranes.— When  intra- 
uterine tension  is  considerably  increased  during  the  latter 
weeks  of  pregnancy,  or  when  from  opening  up  of  the  cervix 
before  labour  the  lower  pole  of  the  ovum  is  unsupported,  or 
when  from  any  cause  the  chorion  and  amnion  are  unusually 
weak,  rupture  of  the  bag  of  waters  may  occur  before  labour 
has  begun.  This  is  known  as  premature  rupture  of  the 
membranes.  It  is  met  with  chiefly  in  connection  with 
hydramnios  or  multiple  pregnancy,  conditions  which  fre- 
quently occur  together.  The  immediate  result  is  escape  of 
the  liquor  amnii;  this  usually  occurs  slowly,  but  large 
quantities  may  be  gradually  discharged,  the  flow  being  usually 
intermittent,  and  corresponding  with  the  involuntary  uterine 
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contractions.  Ultimately  labour  supervenes  ;  but  several  days 
usually  elapse  before  this  occurs,  and  even  intervals  longer 
than  a  week  are  not  very  uncommon.  If  the  fluid  is  in  con- 
siderable excess,  no  harm  will  follow  from,  the  escape  for 
several  days,  for  sufficient  will  remain  to  protect  the  foetus 
from  injurious  pressure. 

With  regard  to  diagnosis  one  point  only  requires  mention — 
viz.  that  after  premature  rupture  of  the  membranes  and 
escape  of  a  good  deal  of  fluid  the  examining  finger  may  still 
detect  the  presence  of  a  small  lax  bag  of  waters  below  the  pre- 
senting part.  This  may  be  explained  by  the  fact  that  in  such 
cases  the  point  of  rupture  is  not  the  lower  pole  of  the  mem- 
branes, but  some  point  higher  up,  the  fluid  escaping  from  the 
amniotic  sac  and  finding  its  way  between  the  chorion  and  the 
uterine  wall  into  the  vagina.  Again,  in  rare  cases,  small 
quantities  of  fluid  may  be  present  between  the  chorion  and 
the  amnion,  which  may  escape  by  rupture  of  the  chorion,  the 
amnion  remaining  intact.  In  this  case  also  a  bag  of  waters 
will  be  found,  but  the  quantity  of  fluid  lost  in  this  way  is 
probably  always  small. 

The  course  of  labour  is  usually  unfavourably  influenced 
both  as  regards  the  mother  and  the  child.    Owing  to  the 
absence  of  the  natural  cervical  dilator— the  bag  of  waters — 
the  first  stage  is  prolonged  and  made  difiicult  (see  p.  192). 
But  if  a  fair-sized  bag  should  remain,  this  difficulty  will  be  in 
great  part  obviated.    From  the  co-incident  over-distension  of 
the  uterus  primary  inertia  is  frequently  met  with.  Infection 
of  the  amniotic  cavity  by  pathogenic  organisms,  present  in 
the  vaginal  secretion  or  introduced  from  without  by  examina- 
tion, may  occur  ;  the  liquor  amnii  will  then  become  offensive, 
the  foetus  will  die,-  and  there  will  be  grave  risks  of  uterine 
sepsis  in  the  puerperium.    The  dangers  to  the  child  are  that 
the  cord  or  a  limb  may  prolapse,  or  that  the  uterus  may  close 
down  upon  it  when  all  the  liquor  amnii  has  escaped,  and  by 
compression  of  the  placenta  lead  to  death  from  asphyxia. 

Manage7nent.— 'When  rupture  of  the  membranes  occurs 
before  labour,  interference  is  not  immediately  indicated,  for 
there  is  no  danger  to  the  child  until  the  whole  of  the  liquor 
amnii  has  drained  away.  In  many  cases  labour  will  ensue 
spontaneously  within  two  or  three  days,  although  much 
longer  intervals  often  elapse.    The  patient  should  be  kept  m 
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bed,  or  at  least  lying  down,  and  careful  abdominal  examination 
should  be  made  daily  to  determine  (1)  the  amount  of  liquor 
amnii  which  remains  in  the  uterus ;  (2)  the  condition  of  the 
foetal  heart-sounds.  The  degree  of  mobility  of  the  foetus 
and  the  girth  of  the  abdomen  (see  p.  64)  are  the  best  guides 
to  the  amount  of  fluid  present ;  while  the  heart-rate  remains 
between  120  and  140  no  harm  from  compression  need  be 
feared,  but  a  steady  or  continuous  rise  or  fall  of  the  rate, 
above  or  below  this  level  forms  an  important  danger-signal. 

It  is  best  to  induce  labour  in  two  or  three  days,  even  if 
there  are  no  signs  of  foetal  distress  ;  but  this  should  be  done 
at  once  if  evidence  of  compression  is  obtained  earlier  than 
this.  The  best  method  to  employ  is  the  introduction  of  the 
Champetier  bag ;  this  instrument  not  only  dilates  the  cervix 
and  excites  uterine  pains,  but  also  prevents  further  escape 
of  liquor  amnii  by  plugging  the  lower  segment  and  cervix. 
The  cervix  is  usually  sufficiently  dilated  to  admit  the  dilator 
in  these  cases,  but  if  not  it  must  be  previously  dilated  to  the 
required  size  (see  p.  484). 

Obstructed  Labour 

This  term  may  be  conveniently  applied  to  cases  in  which 
spontaneous  ■  delivery  through  the  natural  passages  is 
impossible.  A  considerable  number  of  different  conditions, 
which  may  be  tabulated  as  follows,  may  cause  obstruction  in 
labour,  although  all  of  them  do  not  invariably  produce  that 
result : 

I.  Maternal  Conditions. 
Pelvic  contraction. 
Tumours  of  the  pelvic  bones. 
Ovarian  and  uterine  tumours. 
Undilatable  atresia  of  the  cervix  or  vagina. 
II.  Foetal  Conditions. 
Brow  presentation. 

Face  presentation  with  posterior  rotation  of  the  chin. 

Transverse  presentation. 

Hydrocephalus  (when  the  head  is  very  large). 

Abdominal  enlargement  (tumours,  ascites). 

Locked  twins. 

Double  monsters. 
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The  grecater  number  of  these  conditions  have  been  ah-eady 
considered  in  detail ;  the  remainder  may  be  briefly  referred 
to  before  passing  to  the  consideration  of  the  clinical  results 
of  obstructed  labour. 

Hydrocephalus.— This  condition  consists  in  enormous 
distension  of  the  cerebral  ventricles  and  the  sub-arachnoid 
space  with  fluid  ;  as  a  result  the  head  is  greatly  enlarged,  and 
the  brain-matter  exists  only  in  the  form  of  a  thin  layer.  The 
amount  of  fluid  seldom  exceeds  three  or  four  pints,  but  a 
case  has  been  recorded  in  which  twenty  pints  were  said  to 
have  been  withdrawn.  The  head  is  globular  in  shape,  the 
face  small,  the  brow  protuberant ;  the  cranial  bones  are  thin 


Fig.  197. — The  Skull  in  Hydeocephaltts. 
(Ribemont-Dessaignes  and  Lepage.) 

and  soft,  the  sutures  and  fontanelles  unusually  wide  (fig.  197). 
Structural  deformities  are  frequently  present  in  other  parts  of 
the  body. 

Breech  presentation  is  much  more  frequent  in  hydro- 
cephalus than  when  the  head  is  of  normal  size,  as  the  enlarged 
head  is  more  readily  accommodated  at  the  fundus  than  in  the 
lower  uterine  segment.  When  the  head  presents,  extensive 
moulding  is  possible  owing  to  the  small  size  and  soft  consist- 
ence of  the  cranial  bones  ;  spontaneous  delivery  may  therefore 
occur  even  when  the  head  is  of  large  size.  Moulding  does  not 
take  place  to  the  same  extent  with  the  after-coming  head  ; 
therefore  a  breech  presentation  is  less  favourable.  Diagnosis 
at  the  onset  of  labour  often  presents  difficulty,  for,  although 
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the  head  is  large,  its  consistence  is  soft  and  on  abdominal 
palpation  it  may  be  mistaken  for  the  breech.  The  width  of 
the  sutures  and  fontanelles,  when  they  can  be  felt,  is,  of 
course,  pathognomonic,  but  after  labour  has  been  for  some 
time  in  progress,  and  extensive  moulding  has  occurred,  the 
bones  of  the  presenting  part  of  the  head  loosely  override  one 
another,  and  often  arouse  the 
suspicion  that  the  foetus  is 
macerated. 

The  treatment  consists  in 
perforation  of  the  head,  which 
allows  of  the  free  escape  of 
fluid  and  of  consequent  re- 
duction in  size.  If  the  head 
cannot  be  thus  reduced  suffi- 
ciently to  pass  easily  through 
the  pelvis,  it  may  be  still 
further  reduced  by  crushing. 
In  breech  presentations  an 
alternative  method  is  to  open 
the  vertebral  canal  in  the 
cervical  region  and,  by  pass- 
ing a  trochar  into  the  cranial 
cavity,  to  withdraw  sufficient 
fluid  to  allow  the  after-coming 
head  to  be  delivered.  In  cases 
of  hydrocephalus  sufficiently 
marked  to  obstruct  labour,  the 
survival  of  the  child  is  un- 
desirable, and  the  treatment 
may  be  regulated  solely  by 
the  interests  of  the  mother. 

Fostal  Abdominal  Enlargement. — The  commonest  cause 
of  congenital  enlargement  of  the  abdomen  is  ascites  (fig.  198) ; 
rarer  causes  are  over-distension  of  the  bladder  from  urethral 
stenosis,  cystic  tumours  of  the  kidney  or  the  ovary,  and 
syphilitic  disease  of  the  liver.  An  enlarged  abdomen  may 
cause  insuperable  obstruction  to  the  delivery  of  the  trunk ; 
the  presenting  part— head  or  breech— is  small,  and  the 
condition  will  therefore  as  a  rule  be  overlooked,  until  the 
process  of  expulsion  becomes  arrested.    Diagnosis  can  be 
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established  by  passing  the  fingers  into  the  vagina,  under 
ana3sthesia,  and  carefully  estimating  the  size  and  outline  of 
the  retained  trunk.  The  treatment  is,  in  the  case  of  fluid 
swellings,  to  tap  the  abdomen,  and  under  all  other  conditions 
to  eviscerate. 

Double  Monsters.— Theae  are  twin  foetuses  developed  from 
a  single  ovum,  and  organically  united  by  their  trunks  ;  some 
vital  organ,  such  as  the  liver,  the  heart,  or  one  of  the  great 
arteries,  is  always  common  to  the  two.  The  differential 
diagnosis  from  locked  twins  may  be  very  difficult  during 
labour.  Being  usually  small,  they  do  not  cause  such  serious 
obstruction  as  would  be  supposed,  and  spontaneous  delivery 
may  sometimes  occur.  Decapitation  or  evisceration  may  be 
necessary  if  the  foetuses  are  of  average  size. 

Clinical  Results  of  Obstruction. — All  of  the  conditions 
mentioned  above  do  not  invariably  give  rise  to  an  obstructed 
labour.  The  course  of  labour  is  greatly  influenced  by  two 
other  factors,  in  addition  to  the  presence  of  some  cause  of 
obstruction :  these  are  {a)  the  size  of  the  foetus,  {h)  the 
strength  of  the  uteruie  contractions.  Thus,  many  of  the 
foetal  conditions  just  enumerated  will  not  cause  insuperable 
obstruction  if  the  foetus  is  of  small  size — e.g.  transverse  pre- 
sentation and  locked  twins.  And,  further,  a  degree  of 
obstruction  which  would  be  insuperable  to  a  feeble  uterus 
may  be  overcome  when  the  uterus  contracts  powerfully.  The 
influence  of  the  uterine  contractions  is  especially  important 
in  the  case  of  vertex  presentations  in  a  contracted  pelvis, 
for  the  moulding  of  the  head  necessary  for  its  passage  through 
the  pelvis  will  not  occur  unless  the  uterus  acts  powerfully. 
Accordingly  a  multipara  with  slight  pelvic  contraction  who 
has  been  delivered  either  spontaneously  or  with  the  aid  of 
forceps  in  her  early  labours,  may  suffer  from  insuperable 
obstruction  in  the  later  ones,  owing  to  the  enfeeblement  of 
the  uterus. 

The  results  of  obstruction  to  labour  are  extremely  serious, 
unless  the  condition  is  recognised  and  appropriately  treated 
early  in  labour.  If  exhaustion  of  the  uterus  (secondary  in- 
ertia) occurs,  danger  is  postponed,  at  any  rate  for  a  time. 
Sometimes  tonic  contraction  will  come  on,  and  may  lead 
to  the  death  of  the  undelivered  patient  from  exhaustion. 
More  frequently  obstruction  leads  to  over-distension  of  the 
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lower  uterine  segment,  and  rupture  of  the  uterus  or  of  the 

uterus  and  vagina. 

Exhaustion  from  obstructed  labour  is  characterised  by 
local  signs  of  tonic  uterine  contraction,  rise  of  temperature, 
rapidity  of  pulse  and  respiration,  dry  tongue,  oedema  and 
arrest  of  secretion  of  the  walls  of  the  vagina  and  vulva,  and 
finally  delirium  or  convulsions  terminating  in  death.  The 
signs  of  over-distension  of  the  lower  uterine  segment  will 
be  described  in  connection  with  the  mechanism  of  uterine 
rupture. 

From  what  has  been  said  it  will  be  obvious  that  early 
diagnosis  of  obstruction  to  labour  is  requu-ed,  if  the  case 
is  to  terminate  favourably  to  either  mother  or  child.  There- 
fore reference  may  once  more  be  made  to  the  importance  of 
systematic  examination  during  the  later  weeks  of  pregnancy, 
and  the  accurate  diagnosis  of  presentation  and  of  the  relation 
in  size  of  the  pelvis  and  the  foetal  head  before  labour  sets  in 
(see  p.  72).  In  the  prophylaxis  of  obstructed  labour  the  im- 
portance of  this  procedure  cannot  be  exaggerated.  If  this 
has  not  been  done  before  labour,  no  time  must  be  lost  in 
carrying  it  out  as  soon  as  labour  sets  in.  In  every  case  of 
delayed  labour  in  which  the  uterine  contractions  do  not  appear 
to  be  at  fault,  careful  search  must  be  made  for  causes  of 
obstruction.  Unless  such  causes  are  discovered  before  the 
onset  of  tonic  contraction,  or  over-distension  of  the  lower 
uterine  segment,  the  life  of  the  child  will  be  inevitably  sacri- 
ficed and  that  of  the  mother  placed  in  jeopardy.  Each  case 
must  be  considered  upon  its  merits,  and  treated  in  accordance 
with  the  conditions  causing  the  obstruction. 


Rupture  of  the  Uterus 

Kupture  of  the  uterus  is  the  most  serious  accident  which 
can  occur  in  labour.  It  may  take  place  under  varying  con- 
ditions, and  two  distinct  varieties  must  be  recognised— viz. 
traumatic  rupture  and  spontaneous  rupture.  Traumatic 
rupture  is  met  with  in  very  rare  instances  in  pregnancy  from 
direct  violence,  such  as  a  fall,  or  a  blow  or  kick  upon  the 
abdomen;  more  commonly  it  occurs  during  labour,  and  is 
due  to  mtra-uterine  manipulations  such  as  version,  artificial 
dilatation  of  the  cervix,  destructive  operations  (foetal),  or 
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forceps  extraction,  performed  either  unskilfully  or  under 
unfavourable  conditions.  Spontaneous  rtqjticre  is  almost 
unknown  except  during  labour,  and  may  be  due  to  three 
different  conditions,  (a)  It  may  be  due  to  over-distension 
of  the  lower  uterine  segment  from  insuperable  obstruction. 
(6)  It  may  be  due  to  uterine  defects  such  as  malpositions 
{e.g.  pendulous  belly  and  anteversion  from  ventro-fixation), 
weakening  of  the  uterine  wall  by  cicatrices  of  previous 
Csesarean  section,  congenital  malformations  such  as  bicornute 
uterus,  &c.  (c)  In  very  rare  instances  it  occurs  during 
normal  labour,  or  sometimes  even  during  pregnancy,  with 
an  apparently  healthy  uterus  ;  the  explanation  of  the  accident 
under  these  circumstances  is  obscure,  but  isolated  cases  have 
been  reported  in  which  cloudy  or  fatty  degeneration  of  the 
uterine  muscle,  or  interstitial  myositis,  has  been  subsequently 
demonstrated. 

Multiparity  must  be  recognised  as  a  powerful  predisposing 
cause  of  both  varieties,  for  in  94  per  cent,  of  cases  the  victims 
of  this  accident  are  multiparte.  This  is  explained  partly  by 
the  weakening  of  the  uterine  wall  which  results  from  frequent 
childbearing,  and  partly  from  the  increased  frequency  of  such 
causes  of  obstruction  as  mal-presentations.  The  frequency 
of  occurrence  of  rupture  of  the  uterus  is  variously  estimated 
at  from  1-500  to  1-3,000  labours. 

Mechanism  of  Rupture. —  (1)  Over-distension  of  the  loioer 
uterine  segment. — This  is  the  essential  cause  of  spontaneous 
rupture  in  all  cases  due  to  obstruction.  It  has  been  already 
explained  that  in  normal  labour  the  uterine  wall  becomes 
differentiated  into  an  upper  active  part  which  retracts  as 
labour  proceeds,  and  a  lower  passive  part  which  becomes 
dilated  and  stretched ;  separating  the  two  is  a  well-defined 
ridge,  called  the  retraction  ring,  or  the  ring  of  Bandl  (see 
p.  190)..  Sometimes  in  normal  labour  this  ring  can  be  pal- 
pated by  abdominal  examination  in  the  form  of  a  shallow 
groove  above  the  level  of  the  pubes.  In  an  obstructed  labour— 
e.g.  an  uncorrected  transverse  presentation— these  changes  in 
the  uterus  become  greatly  exaggerated;  retraction  proceeds 
to  an  extreme  degree  in  the  active  portion,  while  distension 
becomes  correspondingly  extreme  in  the  passive  portion,  for 
the  reason  that  the  latter  is  now  made  to  accommodate  the 
greater  part  of  the  body  of  the  foetus  (fig.  199).    In  con- 
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sequence,  the  ring  of  Bandl  rises  up  to,  or  even  above, 
the  level  of  the  umbilicus,  and  usually  runs  obliquely 
across  the  uterus.    The  wall  of  the  distended  lower  segment 


Retraction  ring 


Retraction, 
ring 


FlO.  199.  OVEE-DISTENSION  OF  THE  LOWBE  UtERINB  SEGMENT 

ra  Teansversb  Presentation.  (Bttmm.) 

is  greatly  thinned,  especially  in  the  position  occupied  by  the 
head,  and  tightly  stretched  over  the  body  of  the  foetus ;  it 
is  in  imminent  danger  of  giving  way  before  the  continuous 
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pressure  of  the  active  part  of  the  uterus,  which  is  in  a  state 
of  tonic  contraction.  Accordingly,  rupture  produced  in  this 
manner  always  begins  in  the  lower  segment,  but  may  extend 
upwards  into  the  body,  or  downwards  into  the  cervix  and 
vagina. 

Over- distension  of  the  lower  segment  may  be  clinically 
recognised  in  the  following  manner  :  On  examination  of  the 
abdomen  the  uterus  will  be  found  to  be  hard  and  tender  ;  the 
outlines  of  the  foetus  will  be  obscure  and  its  mobility  limited ; 
the  foetal  heart  probably  inaudible  ;  the  ring  of  Bandl  will  be 
recognisable  as  an  oblique  groove  at  about  the  level  of  the 
umbilicus  ;  and  one  or  both  round  ligaments — tightly  stretched 
over  the  distended  lower  segment — may  also  be  felt  crossing 
the  front  of  the  uterus  in  a  direction  downwards  and  out- 
wards towards  the  middle  of  Poupart's  ligament.  It  will  be 
remembered  that  these  ligaments  become  considerably  hyper- 
trophied  during  pregnancy.  On  vaginal  examination  the  con- 
ditions found  will  closely  resemble  those  characteristic  of  tonic 
contraction.  From  the  latter  condition  over-distension  of  the 
lower  segment  can  best  be  distinguished  by  the  position  of 
the  retraction  ring. 

(2)  Inti-a-uterine"'^ Manipulations. — Such  procedures  as 
those  named  above  may,  from  want  of  skill  or  care,  cause 
rupture  of  the  uterus  when  there  is  no  abnormality  in 
labour ;  they  are,  however,  much  more  likely  to  cause  this 
accident  when  carried  out  under  unsuitable  conditions,  such 
as  complete  escape  of  liquor  amnii,  tonic  contraction,  or 
over-distension  of  the  lower  uterine  segment.  Under  these 
circumstances  the  introduction  into  the  uterus  of  the  hand, 
or  even  of  a  small  instrument  such  as  a  decapitation  hook, 
is  very  likely  to  cause  the  uterine  wall  suddenly  to  give 
way.  Cases  of  this  kind  must  be  regarded  as  instances  of 
traumatic  rupture,  for  although  the  condition  of  the  uterus  is 
a  powerful  predisposing  cause,  rupture  is  not  spontaneous. 
Also,  methods  of  rapidly  dilating  the  cervix  in  labour  are 
always  attended  by  risks  of  rupture  of  the  cervix  and  lower 
segment,  for  proper  regulation  of  the  amount  of  force 
employed  is  very  difficult. 

In  most  cases  due  to  intra-uterine  manipulations  the 
rupture  starts  in  the  cervix  or  lower  uterine  segment ;  thence 
it  runs  up  into  the  body  and  usually  follows  the  lateral  uterine 
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the  uterine  wall  greatly  narrowing  the  lumen  of  the  uterus 
and  preventing  the  expulsion  of  the  placenta.  The  upper 
part  of  the  uterine  body,  which,  though  retracted,  is  lax 
and  contains  the  placenta,  is  separated  by  a  ring  of  spasm 
from  the  lower  segment  and  cervix,  which  are  also  lax ;  hence 
the  name  of  hour-glass  contraction  which  has  been  applied  to 
it  (fig.  210).    Tbe  site  of  the  spasm  is  in  all  probability  the 


Os  externum 

Fia.  210.— iRREGUiAE  Retraction  op  the  Uterus  (HouR-ai,ASS 
Contraction).    (After  Bumm.) 

reh-action  ring.    The  condition  occurs  after  prolonged  or 
difficult  labour,  but  the  administration  of  ergot  before  delivery 
at  one  time  regarded  as  the  principal  cause,  has  probably 
little  to  do  with  its  causation. 

If  the  placenta  becomes  partly  or  wholly  separated  there 
will  be  severe  hfemorrhage,  for  its  expulsion  through  the 
nng  of  spasm  is  impossible ;  if  not,  there  will  be  none.  In 
tbe  former  case  immediate  removal  of  the  placenta  is  called 
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for  ;  in  the  latter,  it  is  best  to  wait  for  two  or  three  hours 
before  attempting  removal,  in  order  to  get  rid  of  the  local 
spasm;  this  may  also  be  aided  by  the  administration  of 
morphia.  Considerable  difficulty  may  be  experienced  in 
dilating  the  ring  of  spasm,  if  the  operation  has  to  be  under- 
taken immediately. 

Sometimes  the  presence  of  a  fibroid  tumour  in  the  lower 
part  of  the  uterine  wall  will  offer  the  same  kind  of  obstacle 
to  spontaneous  expulsion,  and  the  same  kind  of  difficulty  in 
artificial  delivery,  as  irregular  retraction. 

Digital  Removal  of  the  Placenta.— In  this  operation 
an  anaesthetic  should  be  given,  and  the  patient  placed  in  the 
dorsal  position  with  the  legs  supported  by  attendants.  The 
most  scrupulous  antiseptic  precautions  must  be  taken  in 
sterilising  the  hands  and  vulva,  and  in  avoiding,  as  far  as 
possible,  contact  with  the  pubic  hair ;  the  use  of  a  pair  of 
previously  boiled  rubber  gloves  is  also  strongly  to  be  recom- 
mended. A  hot  (115°  F.)  intra^uterine  douche  (lysol  jj.  to 
Oij.)  should  be  prepared  for  administration  at  the  close  of  the 
operation.  Either  hand  may  be  passed  into  the  vagina,  the 
other  being  employed  to  steady  and  depress  the  uterus.  The 
fingers  should  be  bent  into  the  shape  of  a  cone,  and  the  whole 
hand  gently  introduced  through  the  vulva,  the  labia  being 
separated  and  the  pubic  hair  held  away  with  the  fingers  of 
the  other  hand ;  the  whole  hand  may  then  be  passed  up 
between  the  membranes  and  the  uterine  wall  mitil  the  lower 
placental  border  is  reached. 

In  a  case  of  simple  retention  it  will  be  found  to  be  perfectly 
easy  to  insinuate  the  fingers  under  the  placental  edge,  and 
gradually  detach  it  from  the  uterus,  the  fingers  sweeping  the 
wall  on  both  sides  (fig.  211).  This  should  be  continued  until 
the  whole  of  the  placenta  has  been  completely  detached; 
then  the  mass  is  grasped  in  the  fingers  and  gently  withdrawn 
into  the  vagina,  the  membranes  being  peeled  off  behind  it. 
The  fundus  is  steadied  by  the  other  hand  pressed  upon 
it  until  the  operation  is  finished.  It  is  important^  to  fully 
detach  the  placenta  before  beginning  to  remove  it,  other- 
wise fragments  may  easily  be  torn  off  and  left  behind.  ^  After 
the  placenta  has  been  removed  it  should  be  examined  imme- 
diately, and  if  it  or  the  membranes  are  incomplete  the  hand 
must  again  be  introduced.    A  hot  intra-uterine  douche  should 
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then  be  administered  to  stimulate  retraction  and  renaove  clots 
and  to  comiteract  the  possible  effects  of  the  introduction  of 
air  or  impurities.    A  dose  of  ergot  should  be  given,  and  it  is 


Fig.  211. — Digital  Removal  of  the  Placenta.  (Bumm.) 


important  to  make  sure  that  the  uterine  cavity  is  com- 
pletely empty,  as  described  on  page  237.  Carelessness  in 
performing  this  operation  may  result  in  perforation  of  the 
uterus,  incomplete  removal  of  the  placenta,  or  troublesome 
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hsemorrhage ;  failure  of  antiseptic  technique  may  lead  to 
sepsis  in  the  puerperium. 

When  there  is  morbid  adhesion  of  the  placenta,  difficulties 
will  be  encountered.  In  this  case  it  is  best  to  begin  with 
the  detached  portion,  if  this  can  be  found.  The  finger-tips 
must  be  used  in  clearing  the  uterine  wall,  and  great  gentle- 
ness is  of  course  called  for  in  all  the  manipulations.  The 
use  of  the  curette  is  inadmissible,  but  blunt  ovum  forceps  may 
be  used  to  seize  and  detach  portions  of  placenta  which  cannot 
be  separated  by  the  fingers.  Every  effort  should  be  made  to 
completely  remove  the  whole  of  the  placenta  and  chorion. 

In  irregular  retraction  the  difficulty  consists  in  dilating 
the  ring  of  spasm  sufficiently  to  admit  the  fingers  and  allow 
of  the  removal  of  the  placenta.  A  full  hypodermic  dose  of 
morphia  given  beforehand  assists  the  anaesthetic  in  relaxing 
the  spasm.  Dilatation  should,  if  possible,  be  performed  with 
the  fingers  alone,  but  mechanical  dilators  have  been  found 
necessary. 

Post-partum  Haemorrhage 

Hfemorrhage  which  occurs  after  delivery  is  called  post- 
partum haemorrhage ;  its  occurrence  is  most  to  be  feared 
immediately,  or  within  an  hour  or  two  after  labour  is  over. 
Haemorrhage  occurring  after  the  first  day  of  the  puerperium 
is  called  secondary  post-partum  hcemorrhage,  or  puerperal 
hcemorrhage  ;  the  latter  term  is  preferable,  as  it  is  desirable  not 
to  confuse  it  with  the  form  of  hfemorrhage  under  consideration. 
Many  lives  have  been  lost  from  this  complication  of  labour ; 
bleeding  may  supervene  so  suddenly  and  profusely  that, 
unless  it  can  be  checked,  death  will  ensue  within  half  an  hour 
to  an  hour.  A  disaster  such  as  this  may  follow  a  rapid  and 
apparently  an  easy  labour ;  it  is  therefore  of  the  first  import- 
ance that  its  causation,  and  the  principles  which  underlie 
its  prophylaxis  and  immediate  treatment,  should  be  clearly 
understood.  In  proportion  as  these  principles  are  generally 
acted  upon,  post-partum  haemorrhage  becomes  less  frequent 
and  less  formidable. 

Causation.  —  There  are  only  three  local  conditions 
which  can  be  regarded  as  immediate  causes  of  post-partum 
hfemorrhage  — viz.  uterine  exhaustion  or  inertia,  incomplete 
retraction,  and  lacerations  of  some  part  of  the  genital  tract 
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(cervix,  vagina,  vulva);  in  the  two  former  the  bleeding 
comes  from  the  torn  utero-placental  vessels  (placental  site)  ; 
in  the  latter  from  torn  vessels  at  the  seat  of  injury.  Uterine 
exhaustion  at  this  period  implies  failure,  more  or  less  complete, 
of  both  contraction  and  retraction- i.e.  it  is  identical  with  the 
condition  j)reviously  described  as  secondary  inertia  (p.  322). 
Cases  of  real  gravity  which  imperil  or  destroy  life  are 
generally  due  to  this  cause;  it  is  obvious  that  exhaustion 
of  the  uterus,  when  the  placenta  has  been  separated,  will 
allow  of  hfBmorrhage  of  the  most  profuse  kind,  for  muscular 
action  is  the  only  effectual  means  of  closing  the  mouths  of 
the  torn  sinuses.  The  circumstances  which  may  lead  directly 
or  indirectly  to  post-partum  uterine  inertia  must  therefore  be 
carefully  borne  in  mind  ;  they  can  be  conveniently  grouped 
into  predisposing  and  immediate  causes.  As  they  have  all 
been  previously  considered  in  detail,  little  more  than  an 
enumeration  of  them  is  here  required. 

Predisposing  Causes  of  Post-partum  Inertia. — Multi- 
parity,  especially  when  associated  with  rapid  child-bearing,  is 
the  most  important ;  such  cases,  in  other  words,  as  are  liable 
to  secondary  inertia  during  labour.  Post-partum  haemorrhage 
from  inertia  in  a  primipara  is  rare.  Debility,  especially  as 
met  with  among  the  poor  from  insufficient  feeding  and 
insanitary  occupations  or  surroundings,  is  also  of  importance. 
Over -distension  of  the  uterus  (twins,  hydramnios),  ante- 
partum hcemorrhage,  secondary  inertia  during  the  second 
stage,  protracted  or  precipitate  labour,  and  the  prolonged 
administration  of  chloroform  must  all  be  regarded  as  con- 
ditions which  increase  the  risks  of  the  occurrence  of  post- 
partum inertia. 

Immediate  Causes  of  Post-partum  Inertia.— Artificial 
delivery  of  the  child  during  a  period  of  secondary  inertia 
involves  serious  risk  of  post-partum  haemorrhage,  as  has 
been  explained  in  another  place  (p.  323).  It  may  be  repeated 
here  that  absolute  cessation  of  the  pains  during  labour 
forms  a  contra-indication  to  delivery.  One  of  the  causes 
most  frequently  met  with  is  mismanagement  of  the  third 
stage  of  labour.  The  importance  of  continuous  manipulation 
of  the  uterus  during  and  after  this  stage  has  been  pointed  out ; 
if  this  precaution  is  neglected  the  uterus  may  fill  with  blood 
and  even  become  distended  (relaxed)  without  any  external 
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bleeding  attracting  attention  ;  serious  loss  of  blood  may  then 
occur,  which  will  in  turn  induce  an  extreme  degree  of  inertia. 
The  uterus  very  generally  requires  stimulation  at  this  period 
of  labour.  Sometimes  post-partum  inertia  appears  to  be 
reflexly  induced  by  a  full  bladder,  and  it  may  also  without 
doubt  be  brought  on  by  nervous  sJiock.  It  is  probable  also 
that  in  some  cases  inertia  is  complicated  by  deficient  coagula- 
bility of  the  blood  preventing  the  formation  of  thrombi  in 
the  mouths  of  the  sinuses,  but,  with  the  exception  of  the  rare 
disease  haemophilia,  we  know  nothing  of  the  conditions  which 
cause  it.  Since  efficient  retraction  of  the  uterine  muscle 
suffices  of  itself  for  the  immediate  arrest  of  the  haemorrhage, 
deficient  coagulability  of  the  blood  is  of  secondary  importance. 

Incomplete  Retraction. — Mechanical  obstacles  to  proper 
retraction  will  occur  when  portions  or  the  whole  of  the 
placenta  or  membranes  have  been  retained  in  the  uterus,  and 
sometimes  when  there  is  a  fibroid  tumour  in  its  wall.  It  does 
not  necessarily  imply  want  of  activity  of  the  uterine  muscle. 

Lacerations. — Those  which  affect  the  cervix  and  run  up 
into  the  vaginal  roof,  so  as  to  open  the  broad  ligament  to 
a  greater  or  less  extent,  are  the  most  formidable ;  arteries  of 
considerable  size,  and  large  venous  plexuses,  may  be  laid  open, 
giving  rise  to  free  bleeding.  Tears  of  the  vulva  and  lower 
vaginal  walls  seldom  cause  severe  haemorrhage ;  but  it  must 
be  remembered  that  the  large  artery  to  the  clitoris  may  be 
lacerated  by  a  tear  of  the  anterior  part  of  the  vulva,  or  the 
artery  to  the  bulb  by  a  deep  lateral  tear  of  the  perineal 
body. 

Diagnosis. — Post-partum  haemorrhage  is  usually  visible; 
it  may,  however,  be  either  partly  or  entirely  concealed  from 
distension  of  the  uterus  with  blood-clot,  or  from  the  formation 
of  a  large  broad-ligament  haematoma.  The  condition  of  the 
uterus  is  an  important  indication  of  the  cause  of  the  bleeding ; 
for  if  exhausted  it  is  soft  and  flabby,  with  indistinct  outlines ; 
but  if  the  bleeding  comes  from  a  laceration  the  uterus  will 
probably  be  found  to  be  hard  and  well  retracted.  Uterine 
inertia  and  lacerations  may  of  course  exist  in  company ;  it  is 
necessary  to  remember  this  when  haemorrhage  continues  after 
proper  retraction  of  the  uterus  has  been  secured.  Careful 
digital  examination  will  be  required  to  detect  deep  lacerations 
involving  the  vaginal  roof. 
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A.  Treatment  of  Haemorrhage  from  Inertia.— In  normal 
labour  the  separation  and  expulsion  of  the  placenta  are  neither 
accompanied  nor  followed  by  serious  bleeding,  because  the 
mouths  of  the  torn  maternal  vessels  are  immediately  closed 
by  continuous  reti-action  of  the  uterine  muscle,  especially  of 
the  reticulated  layer;  after  the  lapse  of  a  few  hours  firm 
thrombi  are  formed  in  the  mouths  of  the  torn  vessels,  which 
plug  them  securely.  Ketraction  is  by  far  the  more  important 
of  the  two  ;  for  thrombosis  alone  must  be  powerless  to  prevent 
haemorrhage  from  large  arteries  until  time  has  been  allowed 
for  the  consolidation  of  the  thrombi.  The  treatment  of  post- 
partum hsemorrhage  from  inertia  must  therefore  be  directed 
in  the  main  towards  restoring  the  suspended  activity  of  the 
uterine  muscle,  efforts  to  promote  thrombosis  being  relegated 
to  a  strictly  secondary  position.  When  stimulation  of  the 
uterus  is  unsuccessful,  bleeding  can  be  temporarily  arrested 
by  compression  of  the  organ,  while  time  is  allowed  for  the 
recovery  of  the  functions  of  the  muscle.  In  severe  cases  there 
is  no  time  to  lose,  and  it  is  of  the  utmost  importance  that 
the  treatment  adopted  should  be  prompt  and  efficient.  The 
following  methods  of  stimulating  the  uterus  should  be  em- 
ployed consecutively,  and  in  the  order  stated,  until  success 
is  attained. 

(1)  Manipulation  of  the  Uterus  per  Abdomen. — At  the 
first  sigh  of  unusual  hsemorrhage,  this  method  can  be  instantly 
applied ;  it  is  therefore  mentioned  first.  The  uterus  should 
be  seized  with  both  hands,  rubbed  and  squeezed,  firmly  and 
contmuously,  until  it  is  felt  to  respond  by  becoming  harder  as 
it  is  manipulated.  If  the  placenta  has  not  been  delivered 
it  should  at  once  be  expressed,  or  if  necessary  removed  by  the 
fingers.  When  fairly  contracted  the  uterus  should  be  firmly 
squeezed  in  the  hand  and  pressed  downwards  and  backwards 
in  order  to  express  all  blood-clot  from  it  (fig.  136).  Firm 
retraction  will  not  be  obtained  until  the  uterine  cavity  has 
been  completely  emptied.  Even  when  the  bleeding  has 
apparently  been  controlled  in  this  manner,  gentle  massage 
must  be  kept  up  for  half  an  hour  or  more,  as  relaxation 
may  recur.  Difficulty  in  applying  this  method  may  be  met 
with  when  the  hsemorrhage  is  concealed  and  the  uterus  dis- 
tended and  flabby.  Such  cases  are  better  dealt  with  in  the 
first  instance  by  clearioig  out  the  uterus. 
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(2)  Administration  of  Ergot.— AMI  dose  of  ergot  may 
be  given  as  soon  as  abdominal  compression  is  begun.  Its 
effect  is  produced  most  rapidly  when  given  by  deep  intra- 
muscular injection,  and  the  buttock  is  a  convenient  spot  for 
the  purpose.  Ten  or  twenty  minims  of  the  injectio  ergotinse 
hypodermica  may  be  given;  or  the  same  dose  of  the 
aseptic  (sterilised)  ergot  supplied  by  druggists  in  sealed  glass 
capsules.  If  given  by  the  mouth,  the  dose  should  be  from  one 
to  two  drachms  of  the  extractum  ergotse  liquidum.  While 
very  useful  in  cases  of  moderate  severity,  ergot  appears  to 
have  no  effect  upon  a  completely  exhausted  uterus,  and  if  the 
condition  of  the  patient  is  very  serious,  time  should  not  at  this 
stage  be  occupied  in  administering  it. 

(3)  Hot  Douches. — While  abdominal  compression  is  being 
practised  the  nurse  in  attendance  can  prepare  a  hot  douche 
(temperature  118°  F.)  of  boiled  water,  or  some  mild  anti- 
septic such  as  lysol  (sj.  to  a  quart).  This  is  a  valuable 
supplement  to  abdominal  manipulation,  for  it  powerfully 
stimulates  the  retraction  of  the  uterine  muscle.  Given 
through  a  long  tube  passed  up  to  the  fundus  of  the  uterus,  it 
is  of  course  more  effectual  than  when  employed  vaginally. 
The  medical  attendant  cannot  leave  the  uterus  when  there  is 
serious  bleeding  in  order  to  prepare  the  douche,  and  unless  a 
reliable  nurse  is  present  it  had  better  be  omitted  at  this  stage. 
It  is  of  the  greatest  service  in  increasing  and  maintaining 
retraction  when  the  haemorrhage  has  been  to  a  great  extent 
controlled  by  other  means,  but  it  is  of  little  use  to  give  it 
until  the  uterus  has  been  fairly  well  emptied  of  blood-clot  by 
compression  or  by  the  method  next  to  be  described. 

(4)  Clearing  out  the  Uterus. — When  abdominal  compres- 
sion fails  to  produce  an  adequate  response,  when  there  is 
concealed  bleeding,  or  when  the  placenta  has  not  besn 
delivered  and  cannot  be  expressed,  the  uterine  cavity  should 
be  promptly  cleared  out  with  the  fingers.  The  most  careful 
sterilisation  of  the  hands  must  be  practised  before  this  is  done. 
The  whole  hand  can  be  introduced  into  the  vagina  immediately 
after  labour  without  causing  the  patient  much  pain,  and  two 
or  three  fingers  can  then  be  passed  into  the  uterus,  and, 
working  in  connection  with  the  other  hand  upon  the  fundus, 
will  readily  clear  out  retained  portions  of  the  after-birth 
or  blood-clot  and  at  the  same  time  powerfully  excite  the 
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uterus  to  contract.  Great  care  must  be  taken  not  to  overlook 
small  portions  of  adherent  placenta.  When  a  good  response 
has  been  obtained  and  the  uterus  is  felt  to  close  down  upon 
the  fingers,  a  hot  intra-uterine  douche  can  be  administered, 
the  nozzle  being  passed  before  the  hand  is  withdrawn. 

All  but  the  most  serious  cases  of  haemorrhage  from  inertia 
can  be  successfully  dealt  with  by  these  means.  In  the  worst 
cases,  which  are  fortunately  very  rare,  these  methods  may 
fail,  and  recourse  must  then  be  had  to  the  following  modes  of 
treatment : 

(5)  Bi-manual  Compression  of  the  Uterus.— IhiQ  can  im- 
mediately be  carried  out  if  evacuation  of  the  uterine  cavity 
fails  to  induce  proper  retraction.  The  whole  hand,  which  has 
been  already  passed  into  the  vagina,  is  closed  so  that  the  fist 
lies  beneath  the  uterus  ;  the  other  hand  is  laid  palm  down- 
wards upon  the  abdominal  wall  over  the  fundus,  and  the  body 
of  the  uterus  firmly  squeezed  between  the  two  hands.  In  this 
way  the  placental  site  is  directly  compressed,  and  bleeding 
from  the  utero-placental  vessels  controlled.  It  may  be  neces- 
sary to  keep  up  this  form  of  compression  for  a  prolonged 
period  while  other  measures  are  adopted  for  restoring  the 
patient,  and  so  enabling  the  uterus  to  recover  its  activity. 
This  method  has  entirely  superseded  the  old-time  plan  of 
directly  compressing  the  abdominal  aorta  against  the  lumbar 
vertebrae ;  pressure  applied  directly  to  the  site  of  bleeding  is, 
of  course,  much  more  effectual  than  compression  of  such  a 
large  vessel  as  the  abdominal  aorta. 

(6)  Plugging  the  Uterine  Cavity  with  Iodoform  Gauze. — 
This  may  be  done  as  an  alternative  to  the  last-named,  or 
after  bi-manual  compression  has  been  applied  without  com- 
plete success.  Long  strips  of  gauze,  two  or  three  inches  wide, 
and  tied  together,  can  be  stuffed  into  the  uterus,  beginning  at 
the  fundus  and  tightly  packing  the  whole  organ  down  to  the 
cervix.  In  plugging  the  uterus  the  cervix  should  be  seized 
with  a  strong  pair  of  volsella  forceps,  with  which  it  can  be 
easily  pulled  down  to  the  vulva ;  the  gauze  is  then  introduced 
with  a  long  probe  or  pair  of  forceps.  A  very  large  quantity 
of  gauze  is  required  to  fill  the  uterus.  Domestic  substitutes 
such  as  strips  of  boiled  linen,  being  less  absorbent,  are  of  less 
value.  The  uterine  plug  acts  mainly  as  a  powerful  excitant 
of  uterine  contractions ;  if  it  fails  to  stimulate  the  uterus  it 
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probably  does  little  good,  for,  owing  to  the  distensibility  of  the 
elastic  uterine  walls,  it  is  practically  impossible  to  pack  the 
organ  so  tightly  as  to  control  haemorrhage  by  direct  pressure. 
When  retraction  has  been  excited,  a  certain  amount  of  direct 
pressure  will  then  be  exerted  by  it.  Bi-manual  compression  is 
more  useful  than  plugging  because  it  can  be  instantly  applied, 
requires  no  assistance  and  no  appliances,  and  is  more  reliable 
as  a  means  of  haemostasis. 

(7)  Methods  of  promoting  thrombosis  in  the  uterine  vessels 
were  formerly  practised,  but  have  now  been  almost  entirely 
abandoned.  The  injection  of  solutions  of  iron  into  the  uterus, 
though  useful  at  the  moment  in  arresting  bleeding,  was 
frequently  followed  by  sepsis.  In  adrenalin  we  now  possess 
a  harmless  haemostatic,  which  can  be  obtained  in  sterile  solu- 
tion, and  it  would  be  sound  treatment  to  swab  the  uterine 
walls  thoroughly  with  this  solution  (1-1,000  to  1-2,000),  or  pre- 
viously to  soak  in  it  the  gauze  used  for  packing,  in  any  case  in 
which  complete  control  of  the  bleeding  could  not  be  obtained 
by  other  methods.  Also  its  use  would  be  clearly  indicated  in 
subjects  of  haemophilia. 

Haemorrhage  from  incomplete  retraction  should  be  treated 
by  the  immediate  removal  of  what  is  retained  in  the  uterus, 
and  then  by  the  same  measures  as  m  the  case  of  inertia. 

B.  Treatment  of  Haemorrhage  from  Lacerations. — 
Lacerations  of  the  vulva  and  lower  parts  of  the  vaginal 
walls  causing  haemorrhage  should  be  immediately  closed  by 
suture,  bleeding  points  being  first  ligatured.  Deep  lacera- 
tions of  the  cervix  and  vaginal  roof  are  not  easily  closed  by 
sutures ;  it  may  be  very  difficult  to  reach  the  highest  point 
of  the  tear,  and  if  the  broad  ligament  has  been  opened 
bleeding  points  may  be  quite  inaccessible.  Accordingly  many 
cases  have  been  recorded  where  bleeding  has  continued  after 
the  laceration  has  been  apparently  sewn  up.  Two  alter- 
native methods  to  suture  may  be  adopted :  (1)  bi-manual 
compression,  (2)  plugging  with  iodoform  gauze.  Bi-manual 
compression  is  described  and  practised  by  Fritsch.  He  places 
the  closed  fist  against  the  perineum  and  presses  the  pelvic 
floor  deeply  into  the  pelvic  outlet;  owing  to  the  relaxed 
and  insensitive  condition  of  the  parts  this  can  easily  be 
done.  The  uterus  at  the  same  time  is  pressed  firmly  down- 
wards from  the  abdomen  with  the  other  hand,  and  thus  the 
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parts  in  the  vicinity  of  the  vaginal  roof  can  be  eifectually 
compressed  between  the  two  hands,  and  the  bleeding  con- 
trolled. For  phigging  a  laceration  in  the  vaginal  roof  a 
speculum  and  a  good  light  are  required.  . 

C  Restorative  Treatment.— Although  the  first  mdication 
in  treatment  is  to  arrest  the  bleeding,  the  general  condition  of 
the  patient,  in  severe  cases,  also  requires  prompt  attention, 
lest  death  from  syncope  should  occur  after  the  haemorrhage 
has  been  controlled.  The  best  method  of  immediately 
counteracting  the  effects  of  severe  loss  of  blood  is  the  admini- 
stration of  normal  saline  solution  in  large  quantities.  ^  Even 
when  the  patient's  condition  is  not  urgent,  the  injection 
of  a  pint  or  a  pint  and  a-half  of  this  solution  into  the  rectum 
is  the  best  means  of  counteracting  the  shock  and  relieving  the 
thirst  which  always  follow  severe  haemorrhage.  But  if,  during 
or  after  the  bleeding,  the  patient  is  blanched,  cold,  uncon- 
scious, or  if  her  pulse  is  over  140,  transfusion  of  one  to  two  pints 
of  normal  saline  solution  into  the  median  basilic  vein  should 
be  practised.  There  is  no  necessity  to  describe  this  simple 
surgical  procedure  or  the  apparatus  required  for  its  perform- 
ance. If  the  necessary  apparatus  is  not  at  hand,  a  useful 
alternative  is  to  inject  the  solution  under  strict  antiseptic  pre- 
cautions into  the  subcutaneous  tissue  with  a  cannula,  a  piece 
of  rubber  tubing,  and  a  funnel.  A  useful  form  of  this  simple 
apparatus  is  shown  in  fig.  212;  it  occupies  very  little  space  in 
the  obstetric  bag,  and  can  be  taken  to  every  case  as  a  routine 
item  of  the  armamentarium.  The  most  suitable  positions  for 
the  subcutaneous  injection  are  (1)  under  the  mammary 
glands,  (2)  under  the  skin  of  the  posterior  axillary  wall, 
(3)  under  the  skin  of  the  abdominal  walls.  Salt  should  be 
dissolved  in  water  in  the  proportion  of  about  one  teaspoonful 
to  a  pint,  and  the  solution  boiled  for  ten  minutes  and  then 
cooled.  If  there  is  no  time  for  preparation,  the  salt  may  be 
simply  dissolved  in  warm  previously  boiled  water.  These 
methods  are,  of  course,  greatly  to  be  preferred  to  the  procedure 
described  as  auto-transfusion — i.e.  bandaging  and  elevating 
the  legs  and  arms  in  order  to  keep  the  greatest  possible  amount 
of  blood  circulating  in  the  head  and  trunk.  This  may  be 
practised  in  addition  if  the  condition  of  the  patient  is  urgent. 

The  administration  of  cardiac  stimulants  by  the  mouth 
and  by  hypodermic  injection  is  also  of  great  importance,  and 
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the  obstetric  bag  should  always  contain  remedies  of  this  kind 
Strychnme  sulphate,  in  doses  of       to      of  a  grain,  is  the 

most   useful   remedy  for  hypodermic 
medication.    Ether  or  brandy  may  also 
be  administered  in  the  same  manner  in 
doses  of  20  to  30  minims.  Elevating 
the  foot  of  the  bed  for  ten  to  twelve 
inches  may  assist  the  enfeebled  circu- 
lation to  some  extent.    The  value  of 
small  doses  of  morphia  in  controlling 
restlessness   after   severe  haemorrhage 
should  not  be  overlooked ;  a  dose  of 
|-  to  ^  of  a  grain,  alone  or  in  combina- 
tion with  atropine,  will  relieve  pain  or 
restlessness,  and  often  induce  a  little 
sleep,  which  will  be  of  great  benefit  to 
the  patient.   Complete  rest,  free  adminis- 
tration of  fluid  nourishment  and  stimu- 
lants, and  the  greatest  possible  amount 
of  fresh  air  are  the  chief  desiderata 
during  the  early  days  of  convalescence. 
As  involution  of  the  uterus  is  delayed 
after  severe  hEemorrhage,  the  lying-in 
period  must  be  prolonged,  and  as  the 
resistances  to  infection  are  lowered  by  haemorrhage,  there  are 
increased  puerperal  risks  of  sepsis. 


Fig.  212.— Teocar  and 
Cannula  foe  Sub- 
cutaneous Sallne 
Infusion. 


Labour  complicated  by  Eclampsia 

The  pathology  of  eclampsia  having  been  already  discussed 
(p.  80),  only  clinical  points  will  be  here  considered. 

Occurrence. — When  the  albuminuria  of  pregnancy  is 
appropriately  treated  it  seldom  terminates  in  eclampsia.  This 
disease  most  frequently  occurs  in  women  who  up  to  the  time 
of  its  onset  have  been  in  apparently  good  health  ;  but  had 
examination  of  the  urine  been  made,  it  is  highly  probable  that 
albumen  would  have  been  found  before  the  onset  of  the 
disease.  A  certain  number  of  cases  of  eclampsia  have  been 
recorded  in  which  no  albumen  was  found  in  the  urine.  This 
is,  however,  very  rare ;  Olshausen  met  with  it  only  once  in 
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168  cases.  About  98  per  cent,  of  cases  occur  after  the  sixth 
month  (twenty-fourth  week),  but  it  has  been  observed  as  early 
as  four  and  a-half  months.  The  convulsions  commence  most 
frequently  before,  or  almost  simultaneously  with,  the  onset  of 
labour ;  more  rarely  after  labour  has  been  for  some  hours 
in  progress  ;  and  least  commonly  after  labour  is  over.  Pinard 
estimates  the  first-named  at  54  per  cent.,  the  second  at  30  per 
cent.,  the  third  at  16  per  cent,  of  all  cases.  Labour  com- 
plicated by  eclampsia  is  nearly  always  premature.  If  there 
is  a  history  of  eclampsia  in  a  previous  labour,  the  presence 
of  chronic  nephritis  must  be  suspected. 

Clinical  Features. — Although  eclampsia  may  attack  a 
pregnant  woman  who  has  apparently  been  in  good  health  up 
to  the  moment  of  its  onset,  a  series  of  well-marked  symptoms 
usually  precedes  it  occurrence.  The  symptoms  associated 
with  the  albuminuria  of  pregnancy  may  have  been  present  for 
some  time ;  but  in  addition  certain  other  symptoms  often 
occur  which  constitute  what  is  called  the  pre-exla77iptic  state. 
They  are  (1)  severe  headache,  usually  frontal,  but  sometimes 
occipital ;  (2)  functional  disturbances  of  vision,  such  as  muscjB 
volitantes,  diplopia,  hemianopsia,  and  temporary  amblyopia  ; 
(3)  occasionally  well-marked  albuminuric  retinitis,  with  con- 
siderable failure  of  vision  ;  (4)  puffiness  of  the  eyelids  and 
cheeks ;  (5)  severe  epigastric  pain,  with  giddiness,  nausea,  or 
vomiting ;  (6)  occasionally,  attacks  of  ^je^i^  mal.  The  con- 
dition of  the  urine  seldom  furnishes  premonitory  signs,  but 
a  sudden  increase  in  the  amount  of  albumen,  a  fall  in  the 
total  output  of  urea,  or  a  marked  diminution  in  the  total 
amount  of  the  urinary  secretion  may  occur,  the  last-named 
being  of  gravest  import.  A  certain  amount  of  clinical  evi- 
dence has  recently  been  adduced  which  appears  to  indicate 
that  a  definite  rise  in  blood-pressure  precedes  the  occurrence 
of  fits.  This  point  has,  however,  not  been  completely  estab- 
lished. 

The  convulsions  are  epileptiform  in  character,  and  consist 
of  a  stage  of  tonic,  followed  by  a  stage  of  clonic,  contractions. 
Each  convulsion  is  ushered  in  by  fibrillary  twitchings  in 
the  muscles  of  the  face,  tongue,  and  limbs,  often  followed 
by  conjugate  deviation  of  the  head  and  eyes— usually  to  the 
left  side.  Then  comes  a  brief  period  of  tonic  contraction 
in  which  respiration  ceases,  and  the  trunk  may  pass  into 
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the  condition  of  opisthotonos  ;  this  is  accompanied  by  marked 
cyanosis,  the  face  being  livid,  and  the  tongue  protruded 
between  the  teeth.  This  stage  usually  lasts  less  than  half 
a  minute,  and  gives  place  to  general  clonic  contractions 
which  appear  to  affect  all  the  voluntary  muscles  of  the  body. 
Slight  respiratory  movements  now  occur,  and  the  cyanosis 
gradually  passes  off  during  the  period  of  three  to  five  minutes 
which  this  stage  generally  occupies.  A  varying  amount  of 
mental  disturbance  follows  the  fit :  in  some  cases  the  patient 
appears  to  be  merely  sleepy  or  somewhat  dazed  for  a  few 
minutes ;  in  some  cases  there  is  a  brief  period  of  coma ;  in 
others  deep  coma  persists,  the  patient  failing  to  regain  con- 
sciousness before  the  onset  of  the  next  convulsion. 

The  convulsions  are  almost  always  multiple ;  they  may 
occur  every  hour,  or  every  half-hour ;  in  more  serious  cases, 
with  greater  frequency  than  this.  As  many  as  a  hundred  fits 
may  occur  in  a  single  case.  During  the  eclamptic  state  the 
excretion  of  urine  is  greatly  diminished,  and  may  for  some 
hours  be  suppressed  ;  it  frequently  contains  blood,  and  nearly 
always  a  large  amount  of  albumen,  becoming  solid  on  boiling. 
In  all  cases  of  eclampsia  the  urine  must  be  examined,  the 
catheter  being  employed  to  obtain  a  specimen  if  necessary. 
When  a  considerable  number  of  fits  has  occurred,  the  tem- 
perature usually  rises  to  101°  to  102°  F.,  and  in  some  cases 
there  is  hyperpyrexia.  Death  may  result  from  coma,  from 
cerebral  haemorrhage,  or  from  pulmonary  oidema,  but  it  rarely 
occurs  during  a  convulsion. 

Diagnosis. — It  is  necessary  to  distinguish  the  following 
conditions  from  eclampsia  :  (1)  epilepsy ;  (2)  hysteria  and 
hystero-epilepsy  ;  (3)  convulsions  or  coma  due  to  cerebral 
disease,  diabetes,  or  acute  poisoning.  Urcemic  convulsions 
are  difficult  to  distinguish  from  eclampsia,  but  the  general 
line  of  treatment  to  be  pursued  is  much  the  same  in  all  cases. 
In  cases  of  suspected  chronic  nephritis  large  doses  of 
morphia  should  not  be  administered.  Cases  of  epilepsy  can 
usually  be  recognised  by  the  history  obtained  from  the  patient 
or  her  friends  ;  when  a  history  cannot  be  obtained,  the  con- 
dition of  the  urine  furnishes  the  most  reliable  means  of 
distinction  ;  but  it  must  be  recollected  that  in  the  rare  cases 
of  eclampsia  without  albuminuria  the  absence  of  albumen  from 
the  urine  will  be  misleading.    In  general  clinical  features,  the 
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status  epilepticus  closely  resembles  a  severe  case  of  eclamptic 
coma  with  elevation  of  temperature.  Cases  of  hysterical  fits, 
and  cases  of  coma  due  to  causes  other  than  renal,  must  be 
differentiated  by  attention  to  the  special  features  of  these 
disorders  into  which  we  cannot  enter  here. 

Prognosis.— The  outlook  in  eclampsia  is  always  very 
serious  both  for  mother  and  child.  The  maternal  mortality 
appears  to  vary  considerably ;  older  statistics  estimate  it  at 
from  40  to  50  per  cent. ;  in  more  recent  observations  it  has 
been  placed  at  20  to  25  per  cent.  The  mortality  is  decidedly 
higher  in  multiparte  than  in  primiparse.  "When  the  fits 
precede  labour,  the  prognosis  is  always  graver,  though  not 
necessarily  hopeless.  Mild  cases  of  eclampsia  occurring 
before  labour  can  sometimes  be  treated  successfully,  and  the 
advent  of  normal  labour  may  be  awaited.  It  is,  however, 
better  to  induce  labour  in  such  cases,  in  order  to  avoid  the 
risks  of  a  recurrence  of  the  convulsions.  The  greater  the 
number  of  fits,  the  more  serious  is  the  prognosis  ;  in  cases 
where  more  than  twenty  attacks  occur  the  mortality  is  upwards 
of  50  per  cent.  When  the  fits  are  prolonged,  when  the 
temperature  steadily  rises,  and  when  there  is  early  or  con- 
tinuous coma  the  prognosis  is  very  grave  indeed.  Jaundice 
is  rarely  met  with,  but  when  accompanied  by  scanty  and 
bloody  urine  a  fatal  termination  must  be  expected.  Yet  the 
great  majority  of  cases  of  eclampsia  recover  when  labour  ter- 
minates speedily  and  the  number  of  convulsions  is  not  great, 
nor  their  character  severe.  In  severe  cases  which  recover 
prolonged  mental  disturbance  may  continue,  or  insanity  may 
supervene  in  the  puerperium. 

The  feetal  mortality  is  largely  influenced  by  the  period 
of  gestation ;  i»'  pases  at  the  seventh  month  or  earlier  it 
amounts  to  nearly  100 'per  cent.,  becoming  less  as  term  is 
approached.  The  occurrence  of  convulsions  in  the  new-born 
child,  and  of  post-mortem  hepatic  lesions  similar  to  those  of 
the  mother,  has  been  already  mentioned  (p.  82).  This  heavy 
mortality  is  to  be  attributed  to  prematurity  and  debility,  to 
intra-uterine  intoxication,  to  placental  disease,  and  to  injuries 
received  during  operative  interference. 

Treatment.— Two  distinct  subjects  have  to  be  considered  : 
(I.)  The  treatment  of  the  convulsions.  (II.)  The  management 
of  the  labour. 
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I.  Treatment  of  the  Convulsions.-The  importance  of 
prophylactic  treatment  has  been  more  than  once  referred  to 
When  eclampsia  has  actually  set  in,  the  first  point  to  be  con- 
sidered is  the  immediate  treatment  of  the  seizures.  During 
the  fit  nothing  can  be  done  except  to  prevent  the  patient  from 
injuring  herself.  She  should  be  turned  upon  her  side  to 
allow  the  salivary  secretions,  produced  in  excess  during  the 
convulsions,  to  escape  from  the  mouth,  and  to  prevent  their 
finding  their  way  into  the  air-passages  while  the  patient  is 
unconscious  and  her  reflexes  are  suspended.  To  save  the 
tongue  from  being  bitten  the  best  plan  is  to  fold  a  hand- 
kerchief in  several  thicknesses,  pass  it  between  the  teeth  over 
the  tongue,  and  hold  it  in  position  until  the  clonic  contrac- 
tions have  ceased.  The  clothing  should  be  arranged  so  as 
not  to  impede  respiration. 

The  main  object  of  treatment  will  be  to  control  as  far  as 
possible  the  recurrence  of  the  convulsions.  Many  different 
methods  of  securing  this  object  have  been  recommended  and 
practised ;  some  of  these  are  now  obsolete,  and  those  which 
are  of  importance  can  be  conveniently  arranged,  according 
to  the  indication  which  they  fulfil,  in  two  groups. 

The  first  indication  is  to  control  the  convulsions  by  the 
administration  of  ancBsthetic  or  sedative  drugs  which  directly 
influence  the  central  nervous  system ;  the  second  is  to  control 
the  convulsions  by  promoting  the  elimination  through  all 
possible  channels  of  the  toxic  products  to  which  they  are  due. 

(1)  AncBsthetic  or  sedative  drugs  tend  to  prevent  the 
periodic  explosions  of  central  nerve  energy  which  cause  the 
convulsions.  Of  all  the  drugs  of  this  class  which  we  possess, 
chloroform  is  the  most  useful  in  eclampsia,  for  the  reasons 
that  its  effect  is  produced  with  great  rapidity,  that  it  can  be 
administered  by  inhalation  even  when  the  patient  is  unable 
to  swallow,  and  that  as  it  is  rapidly  eliminated  it  can  be 
administered  continuously  and  in  large  quantity.  During  the 
convulsions  chloroform  cannot  be  given  by  inhalation  with 
any  effect,  because  the  respiratory  movements  are  then  prac- 
tically suspended.  It  should  be  given  continuously  during 
the  intervals  to  an  extent  sufficient  to  produce  sleep  and 
partial  antesthesia,  which  can  be  maintained  if  necessary  for 
several  hours  without  injury  to  the  patient.  The  frequency 
and  severity  of  the  fits  can  apparently  be  greatly  reduced  in 
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this  way.  Chloroform  is  indicated  only  when  the  fits  are 
severe  and  recur  frequently  ;  it  would  of  course  be  unwise  to 
employ  it  in  the  manner  just  described  in  mild  cases  where 
few  convulsions  occur,  or  in  cases  of  continuous  coma. 

Next  to  chloroform,  the  most  generally  useful  drug  is  chloral 
hydrate  ;  it  should  be  given  in  full  doses,  by  the  mouth  when 
the  patient  can  swallow,  by  the  rectum  when  she  cannot.  ^  It 
is  useful  to  give  bromide  of  potassium  in  combination  with 
it.  Thirty  grains  of  chloral  and  fifteen  grains  of  bromide  may 
be  given  by  the  mouth  every  hour,  until  four  doses  have  been 
administered ;  when  given  by  the  rectum  the  dose  should  be 
doubled,  and  the  lower  bowel  must  be  cleared  out  before  its 
administration  is  begun.  If  the  amount  stated  produces  no 
beneficial  effect,  it  is  useless  to  persist.  When  coma  is  con- 
tinuous these  drugs  should  not  be  administered,  at  any  rate 
in  large  doses ;  but  there  is  no  objection  to  their  exhibition 
in  mild  cases. 

Morphia  may  be  used  instead  of  chloral  and  bromide  ;  as 
it  can  be  given  by  hypodermic  injection  its  effect  is  more 
rapidly  and  conveniently  produced.  Half  a  grain  may  be 
given  at  first,  followed  by  a  quarter  of  a  grain  after  an  interval 
of  two  hours  or  more ;  this  may  be  repeated  if  required,  as 
much  as  two  grains  being  administered  in  twenty-four  hours. 
Its  action  is  chiefly  exerted  upon  the  central  nervous  system, 
but  it  is  possible  that  its  influence  in  retardmg  metabolism 
may  be  useful  in  controlling  convulsions.  Morphia  should 
not  be  given  to  a  comatose  patient,  or  when  chronic  nephritis 
is  suspected. 

It  will  be  seen  from  the  foregoing  remarks  that  sedatives 
and  anaesthetics  are  chiefly  useful  when  the  patient  recovers 
consciousness  completely  between  the  seizures.  In  all  circum- 
stances they  can  only  be  regarded  as  accessories  in  treatment, 
for  their  effect  is  but  palliative,  and  leaves  the  cause  of  the 
Convulsions  practically  uninfluenced. 

(2)  A  considerable  number  of  different  methods  of  pro- 
moting the  elimination  of  the  toxic  products  circulating  in 
the  blood  may  be  adopted,  and  the  most  important  must  be 
briefly  referred  to. 

{a)  Venesection.— The  treatment  of  the  case  can  be  com- 
menced by  withdrawing  ten  to  fifteen  ounces  of  blood  from  the 
median  basilic  vein.    This  old  method,  it  has  been  suggested, 
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may  be  re-introduced,  in  the  light  of  modern  views,  as  a  means 
of  rapidly  reducing  the  total  amount  of  toxins  in  the  body, 
and  of  immediately  lowering  blood-pressure.  Nevertheless  it 
cannot  be  recommended  for  general  use,  because  nothing 
should  be  done  which  will  enfeeble  a  patient  suffering  from 
such  an  exhausting  condition  as  repeated  general  convul- 
sions. It  will,  however,  be  useful  in  robust  patients,  but  should 
not  be  adopted  when  well-marked  anaemia  and  anasarca  are 
present. 

(&)  Stibcutaneous  injection  of  normal  saline  solution. — 
This  comparatively  new  method  consists  in  injecting  with 
a  cannula  and  funnel  one  to  two  pints  of  an  alkaline  sterile 
saline  solution  (5j.  sodium  chloride  and  3ss.  of  sodium  acetate 
to  Oj.  of  water)  into  the  subcutaneous  cellular  tissue  under 
the  mamma,  or  under  the  skin  of  the  abdommal  walls,  thighs, 
or  axillae.  The  injection  can  be  repeated  at  intervals  of  an 
hour  or  two,  and  very  large  amounts  of  fluid  can  in  this  way 
be  rapidly  introduced  into  the  circulation.  Its  immediate 
effects  are  to  lower  the  toxicity  of  the  blood  by  dilution  and 
slightly  to  increase  its  alkalinity,  and  to  cause  diaphoresis ; 
later  on,  after  an  interval  of  upwards  of  twenty-four  hours,  a 
powerful  diuretic  effect  is  produced.  It  can  be  administered 
in  cases  of  every  degree  of  severity  and  does  not  interfere  with 
other  methods  of  treatment,  nor  can  any  ill  effects  follow  if 
surgical  cleanliness  is  observed.  It  is  therefore  suitable  for 
routine  use,  and  there  is  no  doubt  that  it  forms  a  valuable 
addition  to  the  methods  of  treating  eclampsia. 

(c)  Purgation  and  Diaphoresis  were  formerly  regarded 
as  the  most  important  methods  of  promoting  elimination. 
Purgation  can  usually  be  rapidly  produced  by  giving  one  to 
two  minims  of  croton  oil  by  the  mouth,  but  this  remedy  is 
too  severe  for  debilitated  patients.  Further,  if  the  patient  is 
comatose,  and  the  act  of  swallowing  purely  reflex,  the  drug 
may  pass  into  the  air-passages.  Milder  aperients  may  be 
given  when  the  patient  can  swallow,  or  a  solution  of  sulphate 
of  magnesia  may  be  injected  into  the  rectum  in  doses  of  5ss. 
to  5j.  of  the  salt.  As  an  alternative  to  purgation  it  is  useful 
to  empty  the  colon  by  repeated  high  enemata,  followed  by  irri- 
gation with  large  quantities  of  boiled  water  or  normal  saline 
solution.  Diaphoresis  can  be  produced  by  hypodermic 
injection  of  nitrate  of  pilocarpine  in  doses  of  Vu         of  a 
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grain  •  but  this  powerful  drug  also  produces  salivation  and 
great 'depression  of  the  circulation,  and  in  feeble  patients 
may  cause  fatal  oedema  of  the  lungs ;  it  cannot  therefore 
be  recommended  in  eclampsia.  Safer  methods  of  causmg 
sweating  are  the  hot  pack,  the  hot  bath,  or  the  vapour  bath. 
These  can  be  used  under  all  circumstances  except  when 
delivery  is  imminent,  and  the  hot  pack  can  be  applied  with 
very  simple  materials  which  are  available  in  the  homes  of  all 
classes  of  patients.  Profuse  sweating,  lasting  for  an  hour  or 
two,  may  be  thus  produced. 

When  the  temperature  rises  to  105°  F.  or  higher,  some 
means  of  reducing  it  should  be  applied.  The  body  may  be 
rubbed  with  pieces  of  ice,  or  immersed  in  a  tepid  bath  (70"  to 
80°  F.),  and  kept  there  until  the  rectal  temperature  has  fallen 
two  or  three  degrees.  Profuse  sweating  follows,  and  the 
temperature  continues  to  fall  after  removal  from  the  bath. 

A  recent  addition  to  remedies  for  eclampsia  is  thyroid 
extract.  This  substance  has  been  given  by  Nicholson  and 
others  both  as  a  prophylactic  and  during  the  eclamptic 
state.  Nicholson  believes  eclampsia  to  be  due  to  a  deficient 
production  of  iodothyrin  during  pregnancy,  and  therefore 
regards  thyroid  extract  as  the  physiological  antidote.  With- 
out accepting  this  theory,  it  may  be  admitted  that  thyroid 
is  useful  in  eclampsia  in  lowering  blood-pressure  and  stimu- 
lating the  kidneys ;  indeed  its  diuretic  action  is  definite  and 
important.  It  may  be  given  by  the  mouth  in  doses  of  thirty 
to  forty  grains,  repeated  when  required,  until  symptoms  of 
thyroid  intoxication  appear. 

II.  Managementof  Labour  in  Eclampsia.— Opinion  upon 
this  subject  among  writers  on  eclampsia  is  sharply  divided 
into  two  schools.  On  the  one  hand  it  is  claimed  that  the 
convulsions  are  not  set  up  by  labour,  for  they  often  occur 
without  it,  and  Herman  has  shown  that  in  about  57  per  cent, 
of  cases  they  continue  after  labour  is  over ;  therefore  the 
management  of  labour  is  unimportant  in  comparison  with  the 
treatment  of  the  convulsions,  and  upon  this  principle  the  con- 
duct of  each  case  should  be  regulated.  On  the  other  hand,  it 
is  claimed  that  the  fundamental  cause  of  the  convulsions  is 
pregnancy,  and  accordingly  the  production  of  the  toxic  bodies 
to  which  the  convulsions  are  in  all  probability  due  can 
only  be  arrested  by  terminating  the  pregnancy,  or,  in  other 
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words,  by  evacuating  the  uterus.  Therefore  the  ultimate  cure 
of  eclampsia  is  the  delivery  of  the  patient.  These  proposi- 
tions, though  apparently  contradictory,  are  not  so  in  reality. 
Although  the  termination  of  pregnancy  arrests  the  production 
of  toxins,  time  is  required  for  the  elimination  from  the  body  of 
those  already  formed  ;  accordingly  the  case  cannot  be  regarded 
as  cured  when  the  jDatient  is  delivered.  An  amount  of  toxic 
material  sufficient  to  cause  death  may  still  remain  in  the 
body.  From  this  it  follows  that  immediate  relief  can  best  be 
obtained  by  the  methods  just  described  for  controlling  the 
convulsions,  and  upon  these  methods  reliance  must  chiefly  be 
placed  in  treatment.  The  indication  to  terminate  pregnancy, 
though  equally  clear,  is  for  the  time  less  urgent,  and  should 
be  relegated  to  the  secondary  place.  In  cases  of  great  severity 
it  appears  inherently  probable  that  serious  operative  methods 
of  rapid  delivery  may  be  absolutely  injurious  in  the  enfeebled 
state  of  the  patient,  while  it  is  certain  that  they  offer  no 
certain  prospect  of  immediate  relief. 

The  following  suggestions,  based  upon  these  principles,  may 
be  made  as  regards  the  conduct  of  labour  : 

(1)  In  eclampsia  before  labour  the  treatment  should  be 
at  first  medical ;  if  the  fits  contmue,  labour  must  be  induced 
by  one  of  the  rapid  methods  described  on  page  484. 

(2)  During  the  first  stage  the  labour  should  be  left  to 
take  its  natural  course,  and  in  many  cases  will  progress 
rapidly ;  if  the  case  is  serious  and  progress  is  slow,  an 
attempt  may  be  made  to  dilate  with  the  Champetier  bag  and 
deliver  by  forceps,  version,  or  extraction  (breech).  When 
profound  coma  supervenes  either  before  or  early  in  labour, 
delivery  by  accouchement  force  or  vaginal  Cassarean  section 
may  be  practised. 

(3)  During  the  second  stage  labour  may  at  any  time  be 
immediately  terminated. 
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Paet  V 
THE  PUEKPBEIUM 

The  Normal  Puerperium 

The  puerperium  is  the  period  succeeding  labour,  during 
which  certain  processes  take  place,  the  effect  of  which  is  to  re- 
store the  genital  organs  approximately  to  the  condition  which 
obtained  before  pregnancy.  The  features  characteristic  of 
nulliparity  are  never  completely  regained,  for  certain  of  the 
changes  occurring  in  pregnancy,  and  the  injuries  received  in 
labour,  induce  alterations  which  are  permanent,  although  they 
may  vary  greatly  in  degree  in  different  cases.  The  duration 
of  the  puerperal  period  may  be  stated  as  from  six  to  eight 
weeks,  but  it  is  frequently  longer  than  this.  We  do  not 
possess  any  absolute  clinical  indication  of  the  completion  of 
the  puerperal  changes,  but,  as  we  shall  presently  see,  the  size 
of  the  uterus  is  the  best  guide. 

Consideration  of  the  normal  puerperium  comprises  the 
following  subjects : 

(I.)  The  general  physiology  of  the  puerperium. 
(II.)  The  involution  of  the  genital  organs. 

(III.)  The  management  of  the  puerperium,  including  the 
process  of  lactation. 

L  The  General  Physiology  of  the  Puerperium.— At  the 

close  of  a  normal  labour  the  general  condition  of  the  patient 
is  merely  that  of  physical  fatigue.  The  pulse  is  full  and 
moderately  slow— 70  to  80  beats  per  minute ;  the  tempera- 
ture is  usually  sub-normal.  Not  infrequently  a  slight 
shivering,  marked  by  muscular  tremor  and  chattering  of  the 
teeth  occurs,  and  may  last  from  ten  to  fifteen  minutes  ;  it  is 
unaccompanied  by  elevation  of  temperature  or  pulse-rate, 
and  is  of  no  importance,  although  the  patient's  friends  may 
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be  alarmed  by  it.  After  a  prolonged  labour  the  patient  may 
show  signs  of  well-marked  exhaustion,  with  a  temperature  of 
100°  F.  or  higher  ;  and  when  severe  ha3morrhage  has  occurred 
there  will,  of  course,  be  shock  and  pallor,  with  a  rapid  pulse 
and  a  lowered  temperature. 

During  the  first  twenty-four  hours  the  temperature  very 
commonly  rises  one  or  two  degrees,  even  after  a  normal 
labour,  and  100°  to  101°  F.  may  in  this  way  be  recorded 
without  any  unfavourable  accompaniments.   This  is  especially 
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Fig.  213. — Chart   of  a   Nobmal   PtrERPBRiuM   showing  Reactionary 

Rise  of  Temperature  on  the  First  Day  (Queen  Charlotte's  Hospital). 

No-ra. — The  interrupted  line  indicates  tlie  heiglit  of  tlie  fundus  above  tlie  upper  border  of  tlie 

sympliysis  pubis. 


s^common  in  primiparae.  The  rise  of  temperature  is  to  be 
Regarded  as  due  to  the  reaction  from  the  severe  muscular 
fatigue  induced  by  labour;  it  is  never  prolonged,  and  dis- 
appears entirely  by  the  second  day  (fig.  213).  After  the 
first  twenty-four  hours  the  temperature  shows  a  diurnal  varia- 
tion of  about  a-half  to  one  degree,  and  in  normal  cases  it 
often  does  not  rise  above  99*4°  F.  In  many  cases,  however, 
which  otherwise  run  a  normal  course,  the  evening  temperature 
for  the  first  few  days  may  reach  99-8°  or  100°  F.  ^  Instability 
of  the  body-temperature  is  one  of  the  characteristics  of  the 
puerperium;  consequently  variations  occur  from  causes  too 
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trivial  to  produce  any  effect  in  health.  The  temperature 
should  be  taken  at  least  three  times  daily,  convenient  hours 
being  8  a.m.,  2  p.m.,  8  p.m.  ;  if  taken  only  morning  and 
evening,  an  evanescent  rise  may  escape  notice.  Temporary 
elevation  of  the  temperature  from  100°  to  102°  F.  may 
occur  during  the  first  puerperal  week  from  slight  transient 
causes,  such  as  errors  in  diet,  coprsemia,  excitement  or  other 
nervous  disturbance,  or  mammary  discomfort  at  the  com- 
mencement of  lactation  (fig.  214).  Pyrexia  from  these  causes 
lasts  only  a  few  hours,  and  does  not  in  any  way  disturb  the 


Fig.  214.— The  Evanescent  Rise  of  Temperature  on  the  Sixth  Day  was 
DUE  TO  Nervous  Excitement  (Queen  Charlotte's  Hospital). 

general  course  of  the  puerperium.  The  significance  of  a  rise 
of  temperature  in  the  puerperium  is  accordingly  often  obscure 
at  first.  Fever  lasting  for  twenty-four  hours  or  more  is  a 
certain  indication  of  'morbidity,'  but  evanescent  rises  of 
temperature  are  not  necessarily  to  be  regarded  as  definite 
evidences  of  abnormal  developments.  Various  standards  of 
'  morbidity '  are  in  use  in  other  countries,  but  in  this  country 
it  has  been  generally  agreed,  upon  the  suggestion  of  a  com- 
mittee of  the  British  Medical  Association,  to  regard  as 
'  morbid '  all  cases  in  which  the  temperature  reaches  100°  F., 
or  over,  on  two  occasions  between  the  second  and  eighth  days. 
This  period  will  not  include  the  reactionarij  rise  just  referred 
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to.  'Fever'  during  the  puerperium,  as  thus  defined,  is  due 
in  the  great  majority  of  instances  to  some  degree— it  may  be 
slight,  it  may  be  severe— of  septic  infection.  There  are  but 
few  exceptions  to  the  general  rule  that  an  aseptic  puerperium 
is  also  afebrile  ;  it  is,  however,  obvious  that  febrile  affections, 
quite  independent  of  the  puerperium,  may  attack  a  lying-in 
woman,  although  no  septic  infection  has  occurred. 

.  The  pulse-rate  is  usually  slow  (60  to  70)  for  the  first 
twenty-four  to  forty-eight  hours,  and  if  a  reactionary  rise  of 
temperature  occurs,  the  pulse-rate  does  not  rise  to  a  height 
proportionate  to  the  temperature  (fig.  213).  After  the  third  day 
the  rate  is  about  normal,  varying  shghtly  in  correspondence 
with  the  temperature.  In  patients  anaemic  and  debilitated  from 
haemorrhage  the  pulse-rate  will  remain  abnormally  rapid  for 
several  days.  In  the  absence  of  such  causes,  a  pulse-rate 
continuously  over  90  is  disquieting  (fig.  223).  A  rising  pulse 
•  with  a  falling  temperature  indicates  haemorrhage  ;  when  fever 
is  accompanied  by  a  disproportionately  rapid  pulse,  the  cause 
is  usually  sepsis. 

The  Excretions. — Great  variations  occur  in  the  amount  of 
urine  excreted  during  the  early  days  of  the  puerperium  ;  it 
appears,  however,  that  the  amount  is,  as  a  rule,  increased  for 
the  first  two  days,  and  then  gradually  falls  until  it  reaches 
the  normal  level.  Sugar  is  normally  present  in  the  urine 
after  the  mammary  glands  have  become  active  ;  it  is  lactose, 
not  glucose,  and  is  derived  hot  from  the  liver  but  from 
the  mammary  glands.  Peptones  are  present  in  small  amount 
from  the  second  to  the  tenth  day,  and  observers  are  agreed  in 
attributing  them  to  the  involution  changes  going  on  in  the 
uterine  muscle.  Traces  of  albumen  and  acetone  are  frequently 
found,  and  the  percentages  of  urea,  phosphates,  and  sulphates 
are  reduced.  The  act  of  urination  is  at  first  somewhat 
painful,  and  temporary  retention  of  urine  may  occur  either 
from  spasm  of  the  sphincter  or  from  paresis  of  the  muscular 
walls  of  the  bladder. 

The  skin  acts  freely,  and  for  the  first  few  days  the  bowels 
are  usually  constipated. 

Blood.— "IhQ  deficiency  in  red  cells  and  haemoglobin, 
which  is  natural  in  pregnancy,  is  rapidly  made  up  during 
the  ten  days  following  labour.  The  leucocytosis,  also  natural 
to  pregnancy,  rapidly  disappears  during  the  same  period, 
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the  number  of  white  corpuscles  falling  from  about  21,000  per 
cm.  to  10,000  per  cm.  (Henderson).  The  diminution  m  he 
number  of  leucocytes  appears  to  bear  some  relation  to  the 
amount  of  the  lochial  discharge,  a  free  discharge  bemg  accom- 
panied by  a  more  marked  fall  than  a  scanty  discharge.  A 
rapid  rise  in  the  number  of  leucocytes  indicates  the  onset  of 
some  septic  or  inflammatory  condition. 
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Fig.  215. — Frozen  Section  of  the  Pelvis  of  a  Woman  who  Died 

IMMEDIATELY  AFTER  DELIVERY,  (BaRBOUR.) 

The  digestive  functions  are,  as  a  rule,  depressed  during 
the  first  two  or  three  days,  there  is  little  or  no  appetite,  and  in 
consequence  only  fluid  and  easily  digestible  food  can  be  taken. 

Body-weight. — There  is  a  slight  progressive  loss  of  weight 
during  the  first  ten  days,  which  is  more  marked  in  non- 
nursing  than  in  nursing  women. 

II.  The  Process  of  Involution. — The  uterus  diminishes 
rapidly  in  size  for  the  first  ten  days,  and  then  more  slowly, 
the  whole  process  requiring  six  to  eight  weeks  for  its  com- 
pletion.   According  to  Whitridge  Williams,  the  uterus  loses 
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50  per  cent,  of  its  weight  during  the  first  week  of  the 
puerpenum.  The  diminution  in  size  can  be  followed  by 
abdominal  examination,  and  forms  a  very  important  clinical 
index  of  the  course  and  progress  of  puerperal  involution 
generally.  The  condition  of  the  uterus  immediately  after 
delivery  is  shown  in  the  frozen  section  seen  in  fig.  215.  It 
fills  the  pelvic  cavity,  and  at  its  highest  point  rises  slightly 
above  the  level  of  the  sacral  promontory;  the  two  sections 
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Fia.  216. — The  Genital  Canal  of  a  Recently  Dbijvered  Woman 
(Sbmi-dl40eammatic).  (Bumm.) 


differentiated  from  one  another  during  labour — viz.  the  body 
and  the  lower  segment — are  still  distinct,  and  the  cervix  is 
once  more  distinguishable  from  the  latter.  In  section  the  wall 
varies  in  thickness,  measuring  from  1^  to  2  inches  (4-5  cm.) 
where  it  is  thickest,  to  less  than  ^  inch  in  the  lower 
segment,  and  the  uterine  cavity  is  almost  obliterated  by  ap- 
position of  the  anterior  and  posterior  walls.  Its  total  length 
is  7 1  inches  (20  cm.)  ;  the  length  of  its  cavity  is  6|  inches 
(16'6  cm.).    Clinically  the  uterus  immediately  after  delivery 
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forms  a  large,  firm,  pyriform  swellmg  m  he  lower  abdomen 
vising  up  to  the  level  of  the  umbilicus  (fig.  215),  freely  movable, 
and  undergoing  slow  variations  in  consistence.  Accurate  study 
of  the  rate  at  which  the  uterus  diminishes  in  size  can  be 


Fig.  217. — Frozen  Section  of  the  Pelvis  of  a  Woman  who  Died  of 
Cerebral  Hemorrhage  three  days  after  Delivery.  (Varnieh.) 


made  only  upon  the  cadaver,  and  Webster  has  collated  the 
following  table  from  observations  of  this  kind  : 


Date 

Whole  Uterus 

Uterine  cavity 

Immediately  after  delivery 

3rd   „     .       .       .  ; 

6th  „  

15th  ,  

7|  in.  long 

^  11  11 

5^  11  ,1 
3^  11  11 

6J  in.  long 
H  „  11 
5^  11  11 
11  11 

I    3^  „  „ 

THE  PUEEPEEIUM 

From  this  it  will  be  seen  that  during  the  first  week  the  uterus 
diminishes  much  more  rapidly  than  during  the  second  ;  that 
the  total  length  diminishes  more  rapidly  than  the  length  of 
the  cavity  owing  to  the  rapid  reduction  in  the  thickness  and 
bulk  of  the  walls;  and  that  on  the  fifteenth  day  it  is  still  very 
considerably  larger  than  the  normal  organ  (cavity  2h  inches - 
6  cm.).  Fig.  217  shows  that  on  the  third  day  the"  uterus  is 
not  large  enough  to  fill  the  pelvic  cavity,  and  the  lower  uterine 


Fig.  218. — Frozen  Section  of  the  Pelvis  ot"  a  Woman 
vmo  Died  five  days  after  Delivery.  (Bumr.) 

segment  is  no  longer  distinguishable.  Fig.  218  shows  further 
reduction  in  size  on  the  fifth  day ;  the  walls  of  the  cervix  are 
much  thinner,  and  the  internal  os  has  closed. 

The  rate  of  involution  varies  considerably  in  different 
persons,  even  when  the  conditions  appear  normal.  The 
measurements  given  above  must  therefore  be  regarded  as 
approximate,  not  exact. 

In  making  clinical  observations  attention  is  chiefly 
directed  to  the  height  of  the  fundus  above  the  symphysis 
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pubis.    The  results  of  such  observations  necessarily  differ 
from  post-mortem  measurements  of  frozen  sections.    But  it 
must  be  recollected  that  the  position  of  the  uterus  is  largely 
influenced  by  the  condition  of  the  bladder,  and  to  some  extent 
by  that  of  the  rectum.  When  the  bladder  is  full  the  whole  uterus 
is  elevated,  and  usually  displaced  to  one  or  other  side,  more 
commonly  the  right ;  the  hypogastric  region  being  occupied 
by  a  soft  elastic  swelling,  dull  on  percussion,  and  readily 
recognisable  as  the  bladder.    Consequently,  if  daily  measure- 
ments are  made,  they  should  always  be  made  immediately 
after  the  bladder  and  the  bowels  have  been  evacuated,  so  as 
to  ensure  uniformity.     From  careful  measurements  made  by 
Griffith  and  Stevens  at  Queen  Charlotte's  Hospital,  it  appears 
that  the  average  height  of  the  fundus  on  the  first  day  is 
5|  inches ;  by  the  sixth  day  it  has  fallen  on  an  average  to 
3^  inches,  and  by  the  twelfth  day  to  If  inch  above  the  pubes. 
After  the  fourteenth  day  the  fundus,  as  a  rule,  sinks  below  the 
level  of  the  pubes — i.e.  into  the  pelvic  cavity  ;  but  not  infre- 
quently this  does  not  occur  until  the  end  of  the  third  week. 
The  rate  of  involution,  estimated  in  this  way,  is  about  the  same 
in  primiparse  and  multiparsB,  but  in  the  latter  the  uterus  is 
rather  larger  throughout.    Eoughly  speaking,  it  may  there- 
fore be  said  that  at  the  end  of  the  first  week  the  fundus 
should  be  halfway  between  the  pubes  and  the  umbilicus,  and 
at  the  end  of  the  second  week  just  palpable  above  the  level  of 
the  pubes. 

The  importance  of  systematically  observing  the  involution 
of  the  uterus,  as  a  guide  to  the  normal  progress  of  the  puer- 
perium,  cannot  be  over-estimated.  When  recorded  upon  the 
temperature-chart  in  the  manner  indicated  in  figs.  213  and 
214,  it  supplies,  along  with  the  temperature-curve,  almost  all 
the  information  which  is  required  as  to  the  general  condition 
of  the  patient.  The  progress  of  involution  will  be  delayed  by 
retention  of  clot  or  membrane  in  the  uterus,  by  saprsemia, 
by  inability  to  suckle,  and  also  in  women  who  have  had  a 
considerable  number  of  previous  pregnancies. 

Changes  in  the  Uterine  Muscle.— Yerj  careful  measure- 
ments of  the  fibres  of  the  uterine  muscle  during  the  puer- 
perium  have  been  made  by  Stinger  ;  he  found  that  in  length 
they  diminish  rapidly  and  at  a  fairly  uniform  rate,  until  at 
the  fifth  week  they  are  actually  shorter  than  in  the  non- 
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pregnant  organ ;  in  breadth  they  increase  during  the  first  few 
hours  by  retraction,  and  then  steadily  diminish  until  at  the 
fifth  week  they  are  only  a  trifle  broader  than  before  pregnancy. 
Fatty  degeneration  has  also  been  described  in  the  muscle 
fibres  by  numerous  observers.  Helme  has  described  in  the 
rabbit's  uterus  a  process  of  degeneration  which  he  believes 
to.be  due  to  peptonisation  of  the  protoplasm  of  the  muscle 
cells  ;  and  associated  with  it  he  found  multinucleated  Plas- 
modia (phagocytes)  among  the  degenerating  fibres,  engaged, 
as  he  believed,  in  absorbing  them.  Destruction  of  muscle  by 
phagocytosis  has  never  been  demonstrated  in  the  human 
uterus,  and  it  is  generally  held  that  fatty  degeneration  and 
peptonisation  are  the  processes  chiefly  concerned.  In  this 
connection  it  will  be  recollected  that  peptones  are  present  in 
the  urine  of  puerperal  women. 

The  Uterine  Mucosa.— K  considerable  portion  of  the 
cavernous  layer  of  the  decidua  remains  attached  to  the  uterine 
wall ;  at  the  placental  site  it  forms  a  continuous  covering, 
elsewhere  bare  patches  of  the  muscular  wall  may  be  seen. 
The  membrane  is  furrowed  and  folded  by  the  retraction 
of  the  subjacent  muscle,  and  soon  becomes  covered  with  a 
layer  of  fibrin.  In  seven  to  eight  weeks  the  mucous  mem- 
brane is  entirely  re-formed  by  proliferation  of  the  remaining 
epithelial  and  connective-tissue  elements.  When  the  puer- 
peral uterus  of  the  first  week  is  laid  open,  the  placental  site 
may  be  readily  distinguished,  as  its  surface  is  slightly  elevated 
and  irregular,  the  irregularities  being  chiefly  caused  by  the 
extensive  thrombosis  which  has  occurred  in  the  sub-placental 
sinuses  (fig.  220).  Outside  the  placental  site  the  wall  is 
smooth  and  uniform. 

The  Lochial  Discharge. — This  is  the  discharge  which 
escapes  from  the  genital  canal  during  the  first  two  to  three 
weeks  of  the  puerperium.  For  the  first  twenty-four  hours  it 
consists  of  blood,  mostly  fluid,  but  frequently  containing  small 
clots  ;  it  then  becomes  thinner,  though  still  of  the  colour  of  re- 
cent blood.  About  the  third  or  fourth  day  it  becomes  brownish  ; 
by  the  end  of  the  .first  week  it  is  yellowish  or  greenish ;  and 
then  gradually  loses  all  colour,  being  white  and  turbid  until 
its  final  disappearance.  Besides  red  blood  cells  and  fibrin, 
it  contains  leucocytes,  decidual  debris,  vaginal  epithelium, 
mucus  corpuscles,  and  in  the  later  stages  pus  cells.  Peptones 
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and  cholesterin  crystals  have  also  been  found  in  it.  Accord- 
in'^  to  Giles,  the  amount  of  the  lochia  is  greater  than  normal 
aft^er  haemorrhage  during  labour  and  is  habitually  greater  m 
women  of  dark  complexion  than  in  blondes,  and  m  those  who 
lose  freely  during  menstruation  than  in  those  whose  menstrual 
loss  is  scanty.  It  is  a  common  observation  that  when  the 
uterine  cavity  has  been  douched  after  labour  the  amount  of 
lochial  discharge  is  always  less  than  normal. 

Throughout  a  normal  afebrile  puerperium,  in  the  uterus 
the  lochia  are  alkaline  m  reaction,  sterile,  and  usually  have  a 
faint  sickly  odour  ;  in  the  vagina  they  become  acid,  and  after 
the  first  few  days  usually  contain  numerous  non-pathogenic 
bacteria.  In  a  few  instances  bacteriologists  have  found  such 
pathogenic  bacteria  as  the  gonococcus  and  staphylococci  in 
both  the  vaginal  and  uterine  lochia  in  a  clinically  normal 
afebrile  puerperium.  Under  morbid  conditions  the  lochia 
may  be  suddenly  suppressed,  or  may  become  fetid  from  infec- 
tion, or  may  be  altered  by  fresh  haemorrhage.  When  involu- 
tion is  delayed,  they  may  persist  longer  than  usual,  although 
not  abnormal  in  characters.  The  source  of  the  lochial  dis- 
charge  is  mainly  the  uterine  cavity,  but  cervical,  vaginal,  and 
vulval  lacerations  also  contribute  to  it  to  some  extent. 

After-pains. — In  multiparae  the  normal  puerperium  is 
usually  accompanied  for  the  first  one  or  two  days  by  pauiful 
contractions  of  the  uterus,  which  are  known  as  after-pains. 
They  are  probably  excited  by  the  presence  of  some  foreign 
body,  such  as  a  blood-clot  or  a  piece  of  membrane  or  placenta. 
From  imperfect  retraction  blood-clot  may  form  in  the  uterine 
cavity  even  after  it  has  been  completely  emptied  at  the  end 
of  the  third  stage  ;  this  is  much  more  likely  .to  occur  with  a 
multipara  than  with  a  primipara,  for  retraction  is  usually 
adequate  in  primiparse.  But  when  the  uterus  is  not  empty, 
after-pains  may  be  met  with  in  a  primipara  just  as  in  a  multi- 
para. After-pains  should  be  treated  by  stimulating  the  uterus 
to  expel  the  foreign  body.  This  may  be  done  by  giving  5j.  of 
liquid  extract  of  ergot  every  four  hours,  by  massaging  the 
uterus  per  abdomen,  and  by  a  hot  vaginal  douche  (115°- 
118°  F.)  of  boiled  water,  or  a  mild  antiseptic  such  as  lysol, 
Sj.  to  Oij.    Sedatives  are  not  indicated. 

III.  Management  of  the  Puerperium.— There  are  three 
objects  to  be  kept  in  view  in  the  management  of  the  lying-in 
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woman :  (1)  to  maintain  asepsis  in  the  genital  canal ;  (2)  to 
enforce  a  sufficient  period  of  complete  rest ;  (3)  to  regulate 
the  function  of  lactation. 

(1)  Asepsis. — If  the  antiseptic  precautions  observed  during 
labour  have  been  successful,  the  genital  canal  will  be  sterile 
at  the  commencement  of  the  puerperium  ;  and  the  princij)al 
care  of  doctor  and  nurse  is  to  prevent  infection  from  reaching 
it.  The  greatest  possible  care  must  accordingly  be  taken  of 
the  vulva.  The  lochial  discharge  should  be  received  upon 
sterilised  pads  of  absorbent  wool  or  gauze,  or  these  substances 
impregnated  with  an  antiseptic  such  as  corrosive  sublimate ; 
the  pads  should  be  removed  and  burned  as  soon  as  they 
become  soiled.  During  the  first  three  or  four  days  the  vulva 
should  be  frequently  swabbed  with  a  solution  of  lysol  (sj.  to 
Oj.).  After  urination  or r^defsecation  this  solution  should  be 
again  used.  It  is  essential  that  the  nurse's  hands  and  all  the 
appliances  used,  such  as  catheters  and  vaginal  nozzles, 
should  be  as  carefully  sterilised  during  the  puerperium  as 
during  labour. 

Vaginal  douching  is  unnecessary  when  the  puerperium 
runs  a  normal  course.  The  aim  of  management  should  be  to 
preserve  the  genital  tract  from  contamination,  and  so  maintain 
its  naturally  sterile  condition,  rather  than  to  endeavour  to 
destroy  organisms  which  may  have  gained  access  to  it.  No 
amount  of  vaginal  douching  can  compensate,  for  instance,  for 
careless  treatment  of  the  vulva.  Vaginal  douching,  in  addi- 
tion to  being  unnecessary,  may  become  positively  dangerous, 
when  carried  out  carelessly  or  by  untrained  persons,  by  intro- 
ducing into  the  vagina  organisms  which  would  not  otherwise 
obtain  access  to  it.  Eoutine  vaginal  douching  has  accordingly 
been  almost  universally  abandoned.  Yet  there  is  little  doubt 
that  the  mechanical  clearing  of  the  vagina  by  the  douche  is 
comforting  to  the  patient,  and  prevents  stagnation  of  the 
lochia  in  the  vaginal  fornices— a  condition  very  apt  to  occur 
while  the  patient  continuously  maintains  the  recumbent 
position.  These  advantages  are,  however,  not  of  sufficient 
importance  to  outweigh  the  attendant  risks.  Decomposition 
of  the  lochia,  indicated  by  ^oetor,  is  the  most  frequent 
indication  for  the  douche  in  an  afebrile  puerperium,  and  a 
solution  of  1  in  4,000  of  biniodide  or  perchloride  of  mercury 
is  the  best  solution  to  employ  under  these  circumstances. 
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Hot  antiseptic  or  sterile  douching  may  also  be  required  for 
the  control  of  puerperal  hemorrhage  or  to  promote  the 
expulsion  of  blood-clot  or  membrane  retained  in  the  uterus. 

Other  antiseptics  which  may  be  employed  for  vaginal 
douching  are  lysol  to  Oj.,  izal  or  cyllin  sj-  to  Oj.,  or 
carbolic  acid  1  in  60.  A  solution  of  iodine  (^j-  of  tinct.  lodi 
to  Oj.  of  water)  may  also  be  used,  and  is  frequently  employed 
as  an  intra-uterine  douche,  on  account  of  its  non-poisonous 
nature.  When  douching  the  uterus  in  the  early  puerperium 
the  same  solutions  may  be  employed  in  one-half  the  strength 
used  for  the  vagina.  Although  these  solutions  are  useful  for 
douching,  in  sterilising  the  skin  mercurial  solutions  are  much 
more  efficient  than  any  others.  '  It  must  be  remembered  that 
by  the  indiscriminate  use  of  mercurial  douches  acute  mer- 
curial poisoning  may  be  set  up,  and  some  such  cases  have 
proved  fatal.  The  symptoms  of  mercurial  poisoning  from 
absorption  are  the  same,  as  those  produced  when  the  poison 
is  taken  by  the  mouth — viz.  vomiting,  diarrhoea,  saliva- 
tion, acute  gingivitis;  sometimes  in  fatal  cases  patches  of 
sloughing  in  the  mucous  membrane  of  the  colon  have  been 
found. 

When  a  perineal  laceration  has  been  sutured  the  wound 
should  be  kept  freely  dusted  with  powdered  boric  acid,  and 
strips  of  bi-cyanide  gauze  laid  in  contact  with  it  on  each  side 
of  the  sutures. 

A  well-ventilated  room  free  from  risk  of  contamination 
from  faulty  drain-pipes,  and  clean  fresh  bed-linen  and  bed- 
garments,  are  valuable  aids  to  the  maintenance  of  asepsis  ; 
yet  in  the  homes  of  the  poor,  where  these  desiderata  cannot  be 
obtained,  the  local  precautions  indicated  will  succeed,  in  all 
but  a  few  cases,  in  preventing  infection. 

(2)  Best. — Eest  in  bed,  but  not  necessarily  in  the  horizontal 
position,  should  be  maintained  until  the  uterus  has  sunk  below 
the  symphysis  pubis  and  the  lochial  discharge  has  become 
colourless.  When  ordinary  avocations  are  resumed  with  the 
uterus  as  large  as  it  is  on  the  tenth  day  of  the  puerperium,  it 
is  clear  that  there  must  be  some  liability  to  prolapse,  retro- 
version, and  sub-involution.  The  poor  habitually  neglect  this 
precaution,  but  there  is  little  doubt  that  they  suffer  in  con- 
sequence. After  the  first  forty-eight  hours  the  patient  may  be 
propped  up  with  pillows  or  a  bed-rest,  and  this  position  is  of 
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advantage  in  promoting  the  escape  of  the  lochia.  Light  and 
nourishing  food,  both  solid  and  fluid,  may  be  given  freely 
during  the  first  two  days  ;  an  aperient  should  be  administered 
on  the  evening  of  the  second  day,  and  after  this  ordinary  food 
may  be  taken.  The  condition  of  the  bladder  must  be  carefully 
watched  during  the  first  two  days  ;  if  retention  occurs  resort 
should  not  be  had  to  the  catheter  until  all  means  of  procuring 
spontaneous  evacuation  have  been  tried.  The  strictest  anti- 
septic precautions  are  required  for  this  simple  procedure. 
Occasionally  the  bladder  is  imperfectly  evacuated  by  the 
natural  efforts  and  becomes  gradually  over-distended,  causing 
great  discomfort.  This  condition  will  readily  be  recognised 
by  careful  abdominal  examination.  Emotion  and  excitement 
may  produce  alarming  rises  of  temperature  in  lying-in 
women ;  therefore,  in  private  practice,  patients  should  be 
practically  isolated  for  the  first  few  days.  Sleep  almost 
always  comes  naturally  to  a  lying-in  woman,  but  hypnotic 
drugs  should  be  given  without  hesitation  if  sleep  is  absent 
or  insufficient,  for  sleeplessness  may  be  a  prelude  to  serious 
mental  complications. 

(3)  The  Process  of  Lactation. — By  lactation  is  meant  the 
establishment  of  functional  activity  in  the  mammary  glands. 
Certain  signs  of  activity,  which  have  been  already  described, 
are  present  in  the  breasts  during  the  greater  part  of  the 
period  of  pregnancy.  For  forty-eight  hours  after  delivery  no 
further  change  takes  place ;  during  the  tliird  djiy  the  breasts 
undergo  rapid  enlargement,  becoming  tense,  nodular,  and 
often  very  tender  to  the  touch,  the  skin  being  tense  and 
glistening.  They  are  then  full  of  thick  yellow  secretion 
which  can  readily  be  expressed,  or  may  escape  spontaneously 
from  the  nipple.  During  the  first  week  the  secretion  is  known 
as  colostrum.  Considerable  local  pain  and  general  discomfort 
usually  attend  the  '  coming  of  the  milk,'  and  a  rise  of  one 
or  two  degrees  of  temperature  may  occur  for  a  few  hours. 
Suckling  speedily  relieves  the  over-distension  of  the  glands, 
and  in  one  or  two  days  all  symptoms  of  discomfort  disappear, 
although  active  secretion  will  continue  for  many  months. 
After  suckling  for  two  or  three  days  the  secretion  becomes 
thinner  and  less  yellow.  The  mammary  secretion  is  estab- 
lished somewhat  sooner  in  a  multipara  than  in  a  primipara, 
and  the  initial  distension  is  less  severe. 
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Colostrum  possesses  certain  special  features  which  aie 
sometimes  of  forensic  importance  as  evidence  of  recen 
delivery.  Its  naked-eye  appearances  have  been  indicated; 
under  the  microscope  it  is  seen  to  contain  besides  the  poly- 
morphous fat-globules  characteristic  of  milk,  certain  special 
elements  which  have  been  named  colostnom  corpus c  es  These 
are  leucocytes  containing  large  droplets  of  fat.  Epithelial  cells 
in  a  more  or  less  advanced  state  of  fatty  degeneration,  which 
have  been  detached  from  the  walls  of  the  glandular  acmi  are 
also  seen  (fig.  219).    They  disappear  after  the  first  few  days 
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Fig.  219. — The  Elements  of  Human  Milk  (Colostkum). 

(Bumm.) 


of  suckling.  The  anatomy  of  the  function  of  lactation  is  fully 
described  in  text-books  of  physiology,  and  need  not  be  referred 
to  here.  The  immediate  cause  of  the  sudden  onset  of 
mammary  activity  on  the  third  day  of  the  puerperium  is 
quite  unknown,  although  much  speculation  upon  it  has  been 
indulged  in.  It  may  conceivably  be  due  (1)  to  nervous 
impulses  received  from  the  uterus  or  ovaries ;  (2)  to  the 
presence  of  some  bio-chemical  substance  in  the  blood,  the 
effect  of  which  is  to  stimulate  the  mammary  glands. 

The  composition  of  human  milk  will  be  referred  to  in 
connection  with  Infant  Feeding  (p.  449). 
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The  child  cannot  be  fed  regularly  from  the  breast  until 
the  secretion  becomes  fully  established  about  the  third  day. 
During  the  first  two  days  it  may  be  allowed  to  draw  what  it 
can  from  the  breasts  occasionally ;  probably  more  food  will 
not^  be  required  than  it  can  thus  obtain,  but  if  hunger  is 
mdicated  by  restlessness  and  crying,  small  quantities  of  diluted 
cow's  milk  maybe  given  in  addition  (see  Infant  Feeding).  It 
is  necessary  to  prepare  the  nipple  carefully  for  the  process  of 
suckling  during  the  last  few  weeks  of  pregnancy,  especially 
in  the  case  of  a  primigravida.  The  skin  of  the  nipples  and 
areolEe  should  be  cleansed  once  or  twice  daily,  bathed  with 
boric  acid  lotion  1-40,  and  finally  swabbed  or  painted  with 
alcohol — eau  de  Cologne  being  an  agreeable  form  in  which  to 
use  it.  The  skin  is  thus  disinfected  and  hardened.  If  the 
nipples  are  depressed  a  breast-pump  must  be  used  to  draw 
them  out,  and  with  the  additional  help  of  frequent  gentle 
manipulation,  exciting  the  reflex  erection  of  the  nipple  by  its 
muscles,  the  dej)ression  can  usually  be  overcome. 

After  the  third  day  the  infant  should  be  fed  from  the 
breast  at  regular  intervals  of  two  hours  during  the  day  and 
three  or  four  hours  during  the  night.  In  giving  the  breast, 
great  care  should  be  taken  to  adjust  the  mother's  position  so 
that  the  child  can  reach  the  nipple  comfortably  without  having 
.to  turn  or  stretch  its  neck  in  the  attempt.  Difiiculty  in  getting 
Hhe  child  to  take  the  breast  is  often  due  to  neglect  of  this 
simple  precaution.  In  ten  to  fifteen  minutes  enough  will 
usually  have  been  obtained  to  satisfy  the  child,  and  it  will 
then  fall  asleep  or  cease  to  suck.  After  each  feed  the  mouth 
should  be  cleansed  with  a  piece  of  cotton  wool  dipped  in  boric 
lotion  ;  this  is  required  because  a  little  milk  accumulates  in 
the  cheeks,  where  it  will  ferment  if  allowed  to  remain  and  give 
rise  to  digestive  disturbances  or  thrush.  The  nipples  must 
also  be  cleansed  with  boric  lotion  and  carefully  dried  every 
time  the  child  has  been  fed.  A  piece  of  clean  lint,  or  prefer- 
ably a  small  pad  of  sterilised  cotton,  should  be  kept  applied 
to  the  nipple,  and  the  breasts  lightly  supported  by  a  binder. 
In  this  way  the  nipples  can  be  absolutely  protected  from 
infection,  and  the  occurrence  of  mastitis  prevented. 

Cracked  or  Sore  Nipples.— 'Pnm.i-pav^  frequently  suffer 
from  the  formation  of  fissures  of  the  nipple  at  the  commence- 
ment of  the  process  of  suckling.    They  may  occur  either  at 
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the  apex  or  the  base,  and  in  the  latter  position  are  sometimes 
overlooked.  They  probably  begin  as  slight  abrasions  caused 
by  the  gums  of  the  child,  or  by  the  vigorous  use  of  its 
buccinator  muscles.  If  the  secretion  is  scanty,  or  if  the 
child  is  allowed  to  take  the  breast  before  any  secretion  can 
be  obtained,  unusually  vigorous  suction  will  be  made,  and 
abrasions  may  thus  be  formed  upon  the  nipple.  These  abra- 
sions, becoming  infected,  give  rise  to  fissures.  They  render 
the  process  of  suckling  extremely  painful,  and  may  lead,  if 
neglected,  to  the  formation  of  a  mammary  abscess.  If  at  all 
deep  they  bleed  during  suckhng,  and  the  blood,  being  swallowed 
along  with  the  milk  by  the  child,  may  later  on  be  rejected  so 
as  to  create  the  impression  that  the  child  is  suffering  from 
hsematemesis. 

Except  in  severe  cases,  cracked  nipples  can  be  successfully 
treated  as  follows  :  a  glass  nipple-shield  must  be  used  for 
suckling  so  as  to  protect  the  nipple  from  the  child's  mouth ; 
in  addition  to  the  usual  cleansing,  the  nipple  should  be  painted 
with  a  mild  antiseptic  such  as  boroglyceride,  glycerine  and 
carbolic  acid  1-20,  or  dilute  sulphurous  acid  ;.  finally  it  should 
be  covered  with  wet  boric  lint.  When  the  fissures  are  severe, 
suckling  from  the  affected  breast  should  be  stopped  for  twenty- 
four  hours,  the  nipple  thoroughly  disinfected,  touched  with 
nitrate  of  silver,  covered  with  dry  boric-acid  powder,  and  the 
whole  breast  tightly  bandaged  to  arrest  the  secretion. 
The  unaffected  breast  will  probably  suffice  for  the  child's 
needs  for  this  period  ;  if  not,  the  bottle  may  be  given  as  well 
(see  p.  452).  In  intractable  cases  suckling  may  have  to  be 
given  up  altogether. 


Puerperal  Infection 

Under  the  term  '  puerperal  infection  '  is  included  a  series 
of  febrile  disorders  of  the  lying-in  period  due  to  the  active 
development  of  certain  pathogenic  bacteria,  which  enter  the 
body  through  wounds  of  the  genital  tract ;  in  the  great 
majority  of  cases  these  organisms  are  introduced  from  without, 
but  in  a  few  instances  they  may  have  been  lurking  in  the 
genital  tract  at  the  time  of  labour.  It  must  be  borne  in  mind 
that  puerperal  infection  may  occur  after  abortion  as  well  as 
after  labour. 
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All  controversy  as  to  the  nature  of  'puerperal  fever,' 
*  child-bed  fever,'  or  '  milk  fever,'  has  long  since  been  set  at 
rest,  and  we  now  know  it  to  be  due  to  sepsis  or  wound- 
infection.  To  a  Scotch  physician,  Dr.  Eobert  Gordon,  of 
Aberdeen,  belongs  the  credit  of  first  publicly  declaring  his 
belief  that  puerperal  fever  was  infectious  and  could  be  carried 
from  patient  to  patient  by  the  doctor  or  the  nurse  (1795). 
About  1840  to  1843  Oliver  Wendell  Holmes  in  the  United 
States,  and  Semmelweiss  in  Vienna,  independently  recognised 
that  puerperal  fever  could  also  be  set  up  by  infection  carried 
from  the  dead-house.  To  Semmelweiss  has  been  now  adjudged 
the  chief  credit  of  this  important  discovery ;  but  his  work  was 
to  a  great  extent  neglected  for  thirty  years,  when  the  dis- 
coveries of  Lister  placed  the  matter  upon  a  scientific  basis  by 
showing  that  bacteria  were  the  agents  by  which  surgical  infec- 
tion was  produced  and  propagated.  Doleris,  working  with 
Pasteur,  first  showed  in  1880  that  streptococci  could  be  found 
in  the  uterus  in  cases  of  'puerperal  fever,'  thus  definitely 
bringing  the  disease  into  the  class  of  '  wound-infections,'  and 
demonstrating  its  close  relation  to  suppurative  processes. 
Experience  has  shown  that  infection  from  these  sources  is 
even  more  serious  than  infection  from  the  dead-house. 

The  work  of  all  these  observers  has  resulted  in  the  practical 
disappearance  of  puerperal  infection  from  lying-in  hospitals, 
and  has  undoubtedly  been  the  means  of  saving  the  lives  of 
innumerable  lying-in  women.  In  the  time  of  Semmelweiss 
outbreaks  of  puerperal  infection  occurred  from  time  to  time 
in  maternity  hospitals,  sometimes  attended  by  the  appalling 
mortality  of  60  to  75  per  cent. ;  and  seldom  did  the  mortality 
from  puerperal  fever  in  these  institutions  fall  below  10  per  cent. 
At  the  present  time  the  mortality  from  puerperal  fever  in  such 
•hospitals  is  about  1  to  2  per  1,000,  and  epidemics  are  unknown. 
No  more  striking  instance  than  this  exists  of  the  value  of 
Lister's  principles.  But  puerperal  infection  still  occurs, 
although  not  in  epidemic  form,  and  the  returns  of  the 
Eegistrar-General  show  that  between  1893  and  1903  the 
number  of  deaths  from  this  cause  in  England  and  Wales 
averaged  nearly  2,000  per  annum.  Boxall  has  shown  that 
during  this  period  of  ten  years  there  has  been  no  general 
improvement  in  the  mortality  from  puerperal  infection, 
although  it  must  be  assumed  that  the  medical  profession  has 
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now  become  thoroughly  convinced  of  the  importance  of  the 
routine  appHcation  of  antiseptic  principles  to  obstetric  work. 

A.  Causation.— There  are  three  factors  to  be  considered 
in  the  causation  of  puerperal  infection:  (I.)  The  bacteria. 
(II.)  The  channels  of  infection.  (III.)  The  powers  of  resist- 
ance of  the  infected  tissues. 

I.  The  Bacteria. — Since  puerperal  infection  gives  rise  to 
a  whole  group  of  disorders,  it  is  not  surprising  to  find 
a  variety  of  different  micro-organisms  concerned  in  its 
causation.  These  may  be  conveniently  divided  into  three 
groups  :  (a)  saprophytic  organisms  ;  (b)  pyogenic  organisms  ; 
(c)  certain  specific  organisms. 

(a)  Saprophytic  organisms  are  bacteria  which  grow  and 
multiply  in  dead  tissues,  causing  the  phenomena  of  putre- 
faction ;  they  do  not  invade  the  body  generally,  and  they 
tend  to  disappear  spontaneously  when  the  pabulum  upon 
which  they  flourish  is  exhausted ;  the  general  effects  which 
they  produce  are  due  to  the  absorption  into  the  circulation  of 
the  noxious  products  of  their  growth  and  development— the 
toxins.  These  organisms  are  mostly  bacilli,  but  their 
varieties  are  very  numerous  and  do  not  require  full  mention. 
The  following  species  have  been  found  in  cases  of  puerperal 
infection  : 

(1)  Bacillus  proteus  vulgaris. 

(2)  Bacillus  septicus. 

(3)  Bacillus  aerogenes  capsulatus. 

They  are  the  chief  agents  in  the  production  of  the  clinical 
condition  to  be  described  later  on  as  saprcemia. 

(b)  Pyogenic  Organisms. — These  are  the  common  organ- 
isms which  produce  suppuration  and  sepsis;  those  which 
have  been  found  in  connection  with  puerperal  infection  are : 

(1)  Staphylococcus  pyogenes  aureus. 

(2)  Staphylococcus  pyogenes  albus. 

(3)  Streptococcus  pyogenes. 

These  organisms,  no  matter  what  may  be  the  part  of  the 
body  first  attacked  by  them,  tend  to  spread  by  the  lymphatics 
and  blood-vessels  so  as  to  cause  general  septicaemia.  They 
are  the  organisms  which  are  most  to  be  feared  by  the 
obstetrician,  for  their  distribution  in  crowded  centres  of 
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population  is  almost  universal,  in  dust,  in  soiled  clothing 
and  even  in  the  atmosphere.  The  discharges  from  a  case 
of  puerperal  fever  usually  contain  these  organisms  in  a 
state  of  virulence.  Every  focus  of  suppuration  forms  a  centre 
of  distribution  from  which  they  may  be  spread  broadcast  in 
countless  numbers,  and  thus  become  the  cause  of  fresh  wound- 
infection.  It  is  obvious  that  the  presence  of  suppurating 
sores  upon  the  hands  or  arms  of  the  medical  attendant  or 
nurse,  or  even  upon  the  body  of  the  patient,  must  involve  the 
most  serious  risk  of  infection  by  direct  contact.  And  further, 
the  transmission  to  a  lying-in  woman  of  organisms  from  other 
patients  suffering  from  these  conditions  can  only  be  avoided 
by  the  most  scrupulous  surgical  cleanliness. 

(c)  Specific  Organisms. — The  following  specific  organisms 
have  been  found  in  cases  of  puerperal  infection : 

(1)  Diplococcus  gonorrhoeae. 

(2)  Bacillus  coli  communis. 

(3)  Bacillus  diphtheri£e  (Klebs-Loffler). 

(4)  Pneumococcus. 

(5)  Bacillus  tetani. 

(6)  Bacillus  typhosus. 

The  actual  relation  of  these  organisms  to  the  causation  of 
puerperal  infection  is  a  matter  of  some  uncertainty.  There 
is  reason  to  believe  that  the  two  first  named  may  in  certain 
cases  be  the  sole,  or  at  any  rate  the  principal,  cause  of  infec- 
tion. The  three  last  named  probably  occur  only  in  association 
with  the  pyogenic  cocci,  although  this  is  denied  by  some 
authorities.  The  gonococcus  produces  as  a  rule  only  local 
pelvic  inflammation ;  both  the  pneumococcus  and  the  bacillus 
coli  may  produce  virulent  forms  of  peritonitis  or  general  septio- 
semia.  The  Klebs-Loffler  bacillus  produces  in  the  genital 
tract  the  same  species  of  false  membrane  which  characterises 
throat-infection  by  the  same  organism.  Puerperal  tetanus 
occurs,  but  is  an  extremely  rare  condition. 

Mixed  Infection.— li  is  exceptional  to  find  that  puer- 
peral infection  is  due  to  a  single  species  of  organism ;  and 
further,  in  a  large  number  of  cases  it  cannot  even  be  said 
that  the  organisms  concerned  belong  to  a  single  member 
of  the  three  groups  just  described.  Saprophytes  may  be 
found  in  company  with  pyogenic  cocci,  and  the  latter  with 
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certain  of  the  specific  organisms ;  or  members  of  all  three 
groups  may  be  associated  in  a  single  case.  This  fact,  as  we 
shall  see,  exerts  an  important  influence  upon  the  clmical 
features  and  treatment  of  cases  of  puerperal  mfection.  It 
is  believed  that  the  most  virulent  cases  are  those  due  to 
mixed  infection.  It  also  appears  that  the  pyogenic  cocci  may 
sometimes  assume  a  saprophytic  role,  remaining  confined  to 
the  uterine  cavity,  and  producing  symptoms  of  saprsemia  alone. 

Autogenetic  and  Heterogenetic   Infection.— In  almost 
every  case  of  puerperal  infection,  the  organisms  are  introduced 
into  the  genital  tract  from  without  {heterogenetic  infection) 
by  surgically  unclean  fingers,  instruments,  diapers,  or  other 
matters  applied  to  or  introduced  within  the  vulva.    It  must 
not  be  forgotten  that  the  vulva  itself,  like  all  other  areas  of 
skin,  may  be  septic,  and  that  hands  or  instruments,  after 
being  carefully  sterilised,  may  become  re-infected  in  passing 
through  it.     The  risk  of  hetero-infection  will  be  greatly 
increased  by  the  presence  of  local  sores,  such  as  fistula  in 
ano,  vulval  furuncles  &c.,  or  of  sores  upon  the  hands  of  the 
medical  attendant  or  nurse,  or  by  contact  with  other  sources  of 
infection,  or  by  insanitary  personal  or  general  surroundings. 
But  of  all  modes  of  infection,  the  one  most  to  be  feared  is  the 
carriage  of  organisms  from  one  case  of  puerperal  infection  to 
another.     Puerperal  infection  by  the  bacillus  coli  is  in  all 
probability  heterogenetic,  not  autogenetic — i.e.  the  organisms 
are  derived  from  external  sources,  not  from  the  intestinal 
tract  of  the  patient.    So  far  as  we  know,  this  bacillus  only 
becomes  virulent  to  its  host  in  certain  morbid  conditions 
(injury  or  disease)  of  the  bowel.    But  it  occurs  widely  dis- 
tributed in  dust,  especially  road  dust,  and  may  therefore  be 
introduced  into  the  genital  canal  as  the  result  of  imperfect 
surgical  cleanliness.    Sewer  gas  was  at  one  time  regarded 
as  a  potent  cause  of  puerperal  infection ;  this  was  probably 
an  error,  for  sewer  gas  contains,  as  a  rule,  no  organisms,  and 
the  effects  it  produces  upon  the  lying-in  woman  are  those  of 
sewer-gas  poisoning,  not  wound-infection. 

By  autogenetic  infection  is  meant  infection  of  the  genital 
tract  by  organisms  existing  in  or  near  it  before  labour.  The 
possibilities  of  auto-infection  are,  however,  strictly  limited, 
and  this  variety  should  never  be  diagnosed  in  a  particular 
case  without  the  clearest  demonstration.    It  cannot  be  said 
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that  anything  like  satisfactory  evidence  of  auto-infection  has 
ever  been  furnished  in  the  case  of  any  organism  except  the 
gonococcuB.  Puerperal  infection  may,  however,  be  caused  by 
gonococci  which,  during  pregnancy,  have  been  lurking  in  some 
part  of  the  vagina  or  cervix,  or  even  in  the  decidua  or  the 
Fallopian  tube.  The  possibility  of  this  organism  remaining 
latent  for  a  considerable  time,  and  then  assuming  well-marked 
activity  on  being  transferred  to  a  new  location,  is  well  known, 
and  doubtless  accounts  for  its  occasionally  causing  serious 
results  in  lying-in  women.  In  this  way  acute  ascending  gonor- 
rhoeal  inflammation  may  arise,  involving  not  only  the  uterine 
cavity,  but  also  the  ovaries,  tubes,  and  peritoneum.  Again,  when 
such  local  conditions  are  present  as  carcinoma  of  the  cervix, 
appendicitis,  or  a  chronic  pelvic  abscess,  acute  infection  of 
the  genital  tract  from  these  sources  may  also  occur  spontane- 
ously. But  when  puerperal  sepsis  accompanies  acute  specific 
fevers  such  as  scarlatina,  typhoid,  or  diphtheria,  it  is  much 
more  probable  that  the  infection  has  been  carried  from  with- 
out than  that  it  has  reached  the  genital  canal  through  the 
circulation,  although  it  cannot  be  denied  that  this  is  theoreti- 
cally possible.  Unless  there  is  pre-existing  or  concurrent 
infective  disease  in  or  near  the  genital  tract,  autogenetic 
infection  jDrobably  does  not  occur, 

II.  The  Channels  of  Infection. — (a)  Lochia. — It  has 
been  already  stated  that,  while  in  the  normal  puerperium  the 
uterine  cavity  is  usually  sterile,  the  vagina  contains  a  variety 
of  organisms,  non-pathogenic  in  character.  The  normal  defence 
against  infection  offered  by  the  healthy  vaginal  secretion  with 
its  specific  bacillus  is  lost,  and  the  alkaline  lochia,  rich  in 
albuminous  material,  provide  an  excellent  culture-medium  for 
any  organisms  which  may  obtain  access  to  them.  The  con- 
dition of  the  genital  tract  is,  accordingly,  such  as  to  offer 
special  facilities  for  bacterial  infection. 

(b)  Bead  Tissue. — A  certain  amount  of  dead  tissue  is 
always  present  in  the  puerperal  uterus— viz.  fibrin,  blood- 
clot,  and  possibly  a  thin  layer  of  decidua  which  undergoes 
necrosis  and  is  cast  off.  This  may  be  supplemented  by 
fragments  of  placental  tissue  or  chorionic  membrane  which 
remain  attached  to  the  uterine  wall.  Thus  the  conditions 
requisite  for  the  growth  of  saprophytic  organisms  always  exist 
in  greater  or  less  degree  in  the  uterus.    In  diflEcult  or  instru- 
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mental  labour,  areas  of  sloughing  from  prolonged  or  excessive 
compression  may  occur.  But  it  must  be  remembered  that 
dead  tissue  will  not  decompose  unless  bacteria  are  allowed  to 
obtain  access  to  it ;  so  that  the  presence  of  dead  tissue  vi  the 
uterus  will  not  cause  puerperal  infection  if  the  aseptic  manage- 
ment of  the  lying-in  period  is  successful. 

(c)  Wounds— kii&r  every  normal  labour  the  continuity  of 
the  surface  of  the  genital  tract  is  broken  by  separation  of  the 
placenta,  and  by  the  more  or  less  considerable  lacerations 
which  usually  occur  in  the  cervix  or  near  the  vulva;  the 
latter  are  more  severe  and  of  more  frequent  occurrence  in 
primiparffi  than  in  multipar£e.    Through  these  wounds  toxins 
may  be  absorbed  into  the  circulation,  or  pyogenic  organisms, 
if  present,  may  invade  the  tissues  of  the  body  generally.  In 
the  case  of  wounds  of  the  cervix  and  vaginal  roof  organisms 
will  find  in  the  lymphatic  channels  a  ready  way  of  access 
to  the  cellular  tissue  of  the  broad  ligament,  and  may  thus 
give  rise  to  pelvic  cellulitis.    It  is  probable,  from  what  is 
known  of  the  pathological  anatomy  of  puerperal  sepsis,  that 
generalised  infection  usually  occurs  by  extension  from  an 
infected  uterus,  and  not  by  absorption  from  wounds  of  the 
cervix  or  vagina.    Bacteriological  evidence  has,  however,  been 
adduced  by  Foulerton  and  Bonney  which  appears  to  indicate 
that  mild  cases  of  puerperal  fever  may  be  due  to  infection 
through  lacerations  of  the  lower  part  of  the  genital  tract,  the 
uterus  remaining  uninfected  and  its  contents  sterile. 

III.  The  Powers  of  Resistance. — The  effects  produced  by 
bacterial  infection  depend  partly  upon  the  number  and  degree 
of  virulence  of  the  organisms,  and  partly  upon  the  resistance 
offered  by  the  tissues  to  their  development.  The  general  re- 
sistances are  reduced  by  anything  which  exhausts  or  debilitates 
the  patient,  such  as  previous  ill  health,  prolonged  or  difficult 
labour,  haemorrhage  during  or  after  labour,  albuminuria, 
pre-existing  pelvic  inflammation,  &c.  Under  such  conditions 
the  normal  means  of  defence  against  bacterial  invasion  are 
inhibited  or  impeded,  and  no  effective  opposition  can  then  be 
offered  by  the  tissues  to  the  attack  of  the  organisms.  The 
conditions  just  named  are  accordingly  often  spoken  of  as 
predisposing  causes  of  infection. 

B.  Pathological  Anatomy  of  Puerperal  Infection. — Cases 
of  extreme  virulence,  which  rapidly  reach  a  fatal  termination 
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practically  no  morbid  changes  can  be  fomid  in  the  genital' 


Smooth,  uterine  wa-ll 


Fig.  220. — Utebus  from  a  Case  of  Pi^acenta  Pejevia  and  Puerpebal 
Septicsimia  ;  Stbeptococcio  Ineeotion-  ;  Death  on  Fourth  Day. 
It  will  be  noticed  that  the  tlirombosed  pluoental  sinuses  nre  in  the  lower  uterine  s^ment. 

tract.  These  cases  are  usually  due  to  streptococcic  infection, 
the  organisms  directly  entering  the  blood  and  lymph  vessels, 
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and  producing  practically  no  reaction  at  the  points  of  entry. 
Death  is  due  to  an  overwhelmingly  rapid  formation  of  toxins 
within  the  circulation.  In  the  great  majority  of  cases  of 
puerperal  infection,  however,  well-marked  alterations  are  found 
in  the  genital  tract,  but  they  differ  greatly  in  their  nature  and 
distribution. 

(1)  The  Uterus. — The  general  condition  of  the  wall  of  the 
uterine  cavity  is  variable.  In  pure  streptococcic  infection  it 
is  beheved  to  be  usually  smooth  and  uniform,  with  little 
evidence  of  superficial  necrosis.  Thus  in  fig.  220  the  greater 
part  of  the  wall  is  smooth,  but  the  placental  site  presents  the 
usual  elevated  and  irregular  appearance  (see  p.  398).  In  mixed 
infection,  on  the  other  hand,  it  is  shaggy  and  irregular  from 
the  presence  of  necrotic  tissue. 

The  condition  of  the  uterine  wall  has  been  carefully  studied 
by  Bumm.  He  has  described  inflammatory  changes  to  which 
he  has  applied  the  name  of  puerperal  endometritis,  and 
has  distinguished  two  varieties  of  this  condition. 

The  first  he  calls  putrid  puerperal  endometritis ;  it  is 
characterised  by  necrosis  of  the  superficial  layers  of ,  the 
uterine  wall,  involving  both  the  decidua  and  the  subjacent 
muscle.  To  the  naked  eye  this  area  of  necrosis  appears  as  a 
greyish  or  greenish  discoloured  layer,  varying  in  thickness  from 
a-quarter  to  half  an  inch.  There  is  always  a  f  cstid  odour,  some- 
times accompanied  by  the  production  of  bubbles  of  gas.  This 
variety  is  due,  according  to  Bumm,  to  infection  by  the  colon 
bacillus  or  by  saprophytic  organisms.  On  microscopic  exami- 
nation of  the  uterine  wall,  a  well-marked  zone  of  leucocytic 
infiltration  is  found  beneath  the  necrotic  layer ;  this  zone 
appears  to  form  a  barrier  to  the  advance  of  the  infecting 
organisms,  for  none  are  found  either  in  it  or  in  the  tissues 
lying  beneath  it  (fig.  221).  Accordingly,  with  this  variety 
of  puerperal  endometritis,  symptoms  of  general  infection 
are  absent,  for  the  dissemination  of  the  organisms  is 
prevented. 

The  second  he  calls  septic  puerperal  endometritis.  In  this 
variety  the  uterine  wall  may  suppurate,  or  a  false  membrane, 
greyish  in  colour,  may  form  upon  it ;  the  latter  is  some- 
times, though  erroneously,  named  diphtheritic  endometritis. 
There  is  no  foetor,  and  no  production  of  gas.  It  is  caused 
by  the  group  of  pyogenic  cocci,  of  which  the  streptococcus  is 
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the  most  formidable.  On  microscopic  examination  it  is  found 
that  the  zone  of  leucocytic  invasion,  although  present,  is  less 
extensive  than  in  the  first-named  variety,  and  numerous 
organisms  will  be  found  to  have  invaded  it — i.e.  the  barrier 
to  dissemination  of  the  organisms  is  feeble.  In  some  cases 
the  leucocytic  zone  is  not  continuous,  presenting  gaps  here 
and  there,  through  which  the  organisms  can  be  seen  to  have 


c 


Pig.  221.— Puerpebal  Endometeitis,  showing  maeked  Development 
OF  Letjcocytio  Zone.    (Whiteidqe  Williams.) 
a.  Fibrin  layer,  i.  Leucocytic  zone.   c.  Muscular  wall  witb  vessel?. 


made  their  way  freely  into  the  lymphatic  spaces  and  blood- 
vessels of  the  subjacent  muscle.  In  this  way  the  frequency 
with  which  streptococcic  uterine  infection  is  accompanied  by 
symptoms  of  general  septicemia  can  be  anatomically  ex- 
plained. Occasionally,  when  the  leucocytic  zone  is  complete 
streptococcic  endometritis  may  produce  only  symptoms  ot 
localised  uterine  infection  (sapraBmia). 

In  cases  of  mixed  infection  atypical  appearances  will  be 
presented  in  the  uterus.    Adherent  fragments  of  placenta 
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or  chorion  may  be  found  in  either  variety  of  puerperal 
endometritis. 

The  muscular  wall  of  the  uterus  also  is  usually  more  or 
less  inflamed  (metritis)  in  both  forms  of  puerperal  endometritis. 
In  rare  instances  of  the  septic  variety,  small  interstitial 
abscesses  may  form.  In  very  rare  instances  sloughing  of 
more  or  less  extensive  areas  of  the  muscular  wall  occurs— 
the  so-called  metritis  desiccans.  The  venous  channels  in 
the  general  uterine  wall  are  frequently  found  thrombosed  and 
inflamed  (phlebitis),  and  small  collections  of  pus  may  some- 
times be  found  in  the  thrombi.  The  general  muscular  tissue 
is  said  to  be  unusually  soft  and  friable,  and  specially  liable  to 
perforation  by  such  instruments  as  the  curette. 

The  serous  coat  may  escape  altogether,  or,  in  cases  of  great 
severity,  patches,  or  a  complete  coating,  of  lymph  may  form 
upon  it.;  in  such  eases  the  whole  of  the  pelvic  peritoneum, 
along  with  the  tubes  and  ovaries,  is  generally  inflamed 
{perimetritis,  pelvic  peo'itonitis).  Infection  of  the  peritoneal 
coat  may  be  brought  about  by  extension  from  the  infected 
uterine  cavity  through  the  lymphatics,  or  through  the 
advance  of  the  infection  by  direct  continuity  from  the  uterine 
cavity  to  the  mucous  membrane  of  the  Fallopian  tubes,  and 
through  the  abdominal  ostia  to  the  pelvic  peritoneum. 

(2)  The  Cervix,  Vagina,  and  Vulva. — Lacerations  of 
these  parts  when  infected  assume  the  appearance  of  ulcers 
with  a  dirty  greyish  base,  produced  by  the  formation  of  a  false 
membrane  consisting  of  the  superficial  necrosed  tissues.  In 
cases  of  severe  perineal  laceration  which  have  become  infected, 
superficial  sloughing  may  occur  over  large  areas  of  the  injured 
tissues.  Sometimes  areas  of  sloughing  are  met  with  in  the 
anterior  vaginal  wall.  They  are  produced  by  prolonged  and 
severe  compression  of  the  part  between  the  foetal  head  and  the 
pubes,  or  between  the  forceps  and  the  pubes  ;  they  are  accord- 
ingly most  often  met  with  after  a  long  and  difficult  second 
stage.  If  the  patient  survives,  such  sloughs  separate  during 
the  first  seven  to  ten  days  of  the  puerperium,  and  usually  they 
produce  a  vesico- vaginal  fistula,  since  the  base  of  the  bladder 
is  necessarily  involved  in  the  compression. 

(3)  Pelvic  Cellular  Tissue. — Large  inflammatory  effusions 
{cellulitis)  may  be  met  with  in  one  or  both  broad  ligaments  ; 
or  they  may  be  so  extensive  as  to  involve  the  whole  of  the 
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pelvic  cellular  tissue,  and  spread  to  that  of  the  iliac  fossa 
and  anterior  abdominal  wall.  Such  an  effusion  between  the 
layers  of  the  broad  ligament  is  often  called  a  hroad-ligavient 
phlegmon.  The  cellular  tissue  usually  becomes  infected  by 
lymphatic  extension  from  wounds  of  the  cervix  ;  cellulitis  is 
probably  always  accompanied  by  a  certain  amount  of  uterine 
infection,  but  clinically  the  condition  of  the  cellular  tissue 
obscures  that  of  the  uterus,  and  the  case  is  regarded  mainly, 
if  not  entirely,  as  one  of  cellulitis.  On  post-mortem  examina- 
tion a  cellulitic  effusion  forms  a  spongy  mass,  from  which  a 
clear  or  slightly  turbid  fluid  exudes  on  section. 

(4)  Peritoneum,  Fallopian  Tubes,  and  Ovaries. — Peri- 
tonitis of  variable  extent  is  usually  found  in  fatal  cases  of 
puerperal  fever ;  usually  it  is  limited  to  the  pelvis.  A  certain 
amount  of  pelvic  peritonitis  often  accompanies  severe  cases  of 
uterine  infection  which  recover,  and  probably  all  cases  of 
cellulitis.  Occasionally  acute  general  peritonitis  may  be  set 
up  by  an  infected  uterus.  The  Fallopian  tubes  may  become 
infected  by  direct  spread  from  the  uterine  cavity,  and  from 
them  the  infection  spreads  to  the  ovaries  and  the  pelvic 
peritoneum.  Pyesalpinx  and  ovarian  abscess  sometimes 
form,  either  rapidly  or  after  a  considerable  interval.  These, 
however,  occur  more  frequently  with  gonorrhoeal  than  with 
other  forms  of  infection. 

(5)  Pelvic  Veins. — Phlebitis  may  spread  from  the  infected 
uterus  into  the  broad  ligaments ;  thence  it  may  pass  upwards 
through  the  iliac  veius  to  the  inferior  vena  cava,  and  the 
resulting  long  line  of  blood-clot  may  even  reach  the  right 
ventricle.  In  other  cases  it  passes  downwards  into  the 
femoral  vein,  causing  femoral  thrombosis— a  variety  of  the 
condition  clinically  known  as  phlegmasia  alba  dolens  (see 
p.  434).  By  the  distribution  of  organisms  through  the  blood- 
stream pycemia  may  occur. 

C.  Clinical  Varieties  of  Puerperal  Infection 

The  following  clinical  varieties  of  puerperal  infection  must 
be  considered  : 


2.  General  puerperal  peritonitis. 
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3.  Local  pelvic  inflammation  : 

Cellulitis. 
Peritonitis. 
Salpingo-oophoritis. 
Phlebitis. 

4.  Phlegmasia  alba  dolens. 

5.  Pyeemia. 

1.  Uterine  Infection. — From  what  has  been  already  said 
in  connection  with  the  pathological  anatomy  of  puerperal  infec- 
tion, it  will  be  evident  that  cases  of  infection  of  the  uterus  may 
be  divided  into  two  classes,  corresponding  to  the  two  varieties— 
putrid  and  septic— oi  puerperal  endometritis.  Upon  this  basis 
two  clinical  types  may  be  distinguished— sopr^mm,  corre- 
sponding to  putrid  endometritis,  and  septicemia,  correspond- 
ing to  septic  endometritis.    Sapramia  may  accordingly  be 
described  as  a  local  uterine  infection,  due  in  the  great  majority 
of  instances  to  saprophytic  bacteria,  but  sometimes  to  pyogenic 
organisms  ;  there  is  no  general  dissemination  of  the  organisms, 
which  are  limited  to  the  uterine  cavity,  and  the  clinical  sym- 
ptoms are  produced  by  the  absorption  from  the  uterus  of  the 
toxic  products  of  bacterial  action.  Septiccemia  may  be  described 
as  a  generalised  infection  due  to  pyogenic  cocci,  to  the  bacterium 
coli,  or  to  various  specific  organisms,  which  enter  the  body 
through  the  genital  tract,  and  become  widely  disseminated 
through  the  lymphatic  or  vascular  system.    But  it  will  be 
remembered  that  mixed  infection  is  not  infrequent,  and  in 
such  cases  the  local  appearances  in  the  uterus  are  atypical, 
and  cannot  be  definitely  placed  in  either  class  ;  so  also  in 
such  cases  the  clinical  features  are  irregular,  and  may  com- 
prise many  of  those  of  both  classes.    While,  therefore,  it  may 
be  easy  to  make  a  diagnosis  of  uterine  infection,  it  is  not 
always  possible  to  carry  the  diagnosis  further  than  this,  and 
the  names  '  sapraemia  '  and  '  septicaemia  '  must  accordingly  be 
applied  with  some  caution.    In  general  terms  it  may  be  said 
that  sapraemic  infection  is  less  severe  than  septicsemic  infection ; 
the  resulting  illness  accordingly  is  milder,  runs  a  shorter 
course,  and  is  less  likely  to  be  followed  by  complications. 

•  The  Onset  of  Uterine  Infection. — It  is  at  this  stage  that 
the  differential  diagnosis  of  the  two  varieties  is  difficult, 
and  it  will  be  best  in  the  first  place  to  consider  the  general 
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symptoms  of  the  onset  of  uterine  infection  without  reference 
to  its  subdivisions. 

The  occurrence  of  evanescent  rises  of  temperature  in  the 
puerperium  from  trivial  causes  has  been  ah-eady  referred  to  ; 
it  will  be  remembered  that  in  such  cases  the  pyrexia  is 
moderate  in  degree,  is  of  brief  duration,  and  yields  easily 
to  treatment.  The  possibility  of  the  occurrence  of  intercur- 
rent febrile  affections,  unconnected  with  the  puerperal 
state,  is  also  to  be  borne  in  mind.  But  the  general  rule, 
which  must  be  rigidly  applied,  is  that  every  case  of  '  fever ' 
arising  in  the  puerperium  should  be  regarded  as  the  result 
of  infection  unless  some  other  cause  for  it  can  be  definitely 
recognised. 

The  onset  of  uterine  infection  almost  always  occurs  in  the 
first  puerperal  week,  and,  except  in  rare  instances,  during  the 
first  four  or  five  days.  In  mild  cases  the  onset  is  characterised 
by  rise  of  temperature  to  101°-102°  F.,  corresponding,  or 
sometimes  exaggerated,  rapidity  of  the  pulse,  frontal  headache, 
and  more  or  less  feeling  of  general  illness  or  malaise.  In 
severe  cases  the  rise  of  temperature  is  ushered  in  or  quickly 
followed  by  a  rigor,  the  frequency  of  the  pulse  is  exaggerated, 
the  headache  and  malaise  are  more  pronounced.  Saprasmia 
is  much  more  frequently  associated  with  the  mild  type  of 
onset  than  with  the  severe  type  ;  septicajmia  may  be  equally 
well  associated  with  either.  Accordingly,  while  the  mild  type 
of  onset  is  of  no  value  in  differential  diagnosis,  the  severe 
type  of  onset  indicates  the  probability  of  the  case  being  one 
of  septicemia.  A  case  which  begins  mildly  may,  however, 
run  a  severe  and  prolonged  course. 

The  condition  of  the  uterus  must  be  carefully  observed  at 
the  onset  of  uterine  infection.  In  saprtemia  involution  is 
usually  delayed  or  arrested ;  in  addition,  the  uterine  cavity 
may  contain  infected  blood-clot  or  pieces  of  adherent  placenta 
or  membrane.  Consequently  the  uterus  is  abnormally  large 
for  the  puerperal  date,  and  also,  usually,  tender  to  the  touch. 
In  septicaemia,  on  the  other  hand,  involution  is  usually 
unaffected,  the  uterine  cavity  is  empty,  and  the  size  of  the 
uterus  corresponds  to  the  puerperal  date.  Many  atypical 
cases  will,  however,  be  met  with  in  which  septicfemia  is 
accompanied  by  sapreemia,  and  the  uterus  is  too  large  for  the 
puerperal  date. 
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The  lochia  frequently  become  putrescent  (offensive)  in 
uterine  infection.  This  is  especially  likely  to  occur  if  the 
uterine  cavity  contains  blood-clot  or  placenta,  and  if  sapro- 
phytic organisms  obtain  access  to  it.  It  is  therefore  com- 
monly met  with  in  saprfemia.  But  the  presence  of  an 
offensive  discharge  must  not  be  regarded  as  indicating  any- 
thing further  than  infection ;  it  does  not  even  follow,  neces- 
sarily, that  the  infection  is  in  the  uterus.  The  lochia  may 
decompose  at  the  vulva  or  in  the  vaginal  canal,  while  the 
uterus  remains  unaffected,  and  no  unfavourable  symptoms 
whatever  occur.  On  the  other  hand,  septicaemia  of  the  greatest 
severity  may  occur  without  any  decomposition  of  the  lochia 
whatever. 

From  what  has  now  been  said,  it  will  be  clear  that  it  is 
often  impracticable  at  the  onset  of  a  case  of  uterine  infection 
to  distinguish  septicaemia  and  sapraemia  from  one  another. 
Time  is  required  in  order  that  the  general  course  of  the  illness 
and  the  effects  of  local  treatment  may  be  observed.  But  the 
treatment  of  uterine  infection,  to  be  efficacious,  must  be 
applied  without  delay,  and  consequently  the  onset  of  the 
disease  must  often  be  treated  before  a  differential  diagnosis 
of  the  two  varieties  is  practicable.  Treatment  will  be  de- 
scribed later  on  ;  in  the  meantime  the  general  features  of 
simple  oaprsemia  and  simple  septicaemia  may  be  described, 
it  being  continually  borne  in  mind  that  cases  of  mixed  infection 
which  resemble  both,  and  differ  from  either,  are  frequently 
encountered. 

Sapraemia. — The  three  outstanding  clinical  features  of 
this  condition  are  pyrexia,  decomposition  of  the  lochia,  and 
arrest  of  the  process  of  involution  of  the  uterus. 

The  time  of  onset  varies  with  the  date  of  infection ;  if 
infection  has  occurred  during  labour,  the  symptoms  usually 
appear  on  the  second  or  third  day ;  if  infection  has  occurred 
subsequent  to  delivery,  the  symptoms  will  appear  later.  As  a 
rule,  the  first  symptom  to  appear  is  fever,  which  may  be 
slight  (100°  to  102°  F.)  as  in  fig.  222,  or  severe  (102°  to 
104°  F.)  as  in  fig.  223  ;  a  slight  shivering  may  accompany  the 
initial  rise,  but  a  pronounced  rigor  is  unusual.  The  pulse- 
rate  rises  to  an  extent  proportionate  to  the  temperature.  A 
certain  amount  of  headache  and  general  malaise  are  present, 
but  the  patient  does  not  appear  to  be  seriously  ill.  On 
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examination  of  the  abdomen,  the  uterus  will  usually  be  found 
to  be  unduly  large  for  the  puerperal  date  ;  it  is  tender  to  the 
touch,  and  softer  than  normal  in  consistence.  The  vulval 
pads  should  always  be  examined,  when  the  foetor  of  the  lochia, 
if  present,  will  be  perceived,  and  shreds  of  tissue  may  be 
found  upon  them.  In  occasional  instances  no  decomposition 
of  the  lochia  can  be  detected ;  these  cases  are  probably  due 
to  infection  by  pyogenic  cocci,  the  growth  of  which  has  been 
limited  to  the  uterine  cavity.  The  amount  of  the  lochia  is 
often  profuse,  and  sometimes  an  admixture  of  fresh  hsemor- 
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Fig  222.— Chabt  of  a  Slight  Case  of  SAPEiEMiA,  showing  the  Rise  of 
Tempebatuee  and  Arrest  of  Involution  on  the  Fotjbth,  Fifth, 
AND  Sixth  Days. 

rhage  may  be  observed.    A  mild  case  of  saprsemia  when 
suitably  treated  can  usually  be  cured  in  two  or  three  days ; 
more  severe  cases  may  last  for  a  week  or  upwards  before 
yielding  to  treatment  (figs.  222  and  223).    If  untreated,  the 
symptoms  may  mcrease  in  severity,  and  generalised  mfection 
-indicated  by  rigors  and  great  rapidity  of  the  pulse-or  loca 
pelvic  lesions,  will  follow-ie.  the  case  has  become  one  o 
septicaemia.    Very  slight  cases  of  sapr^emia  are  often  me 
with  in  which  the  only  abnormal  indications   are  s  igh 
fever  (100°  to  101°  F.)  and  a  little  enlargement  without 
tenderness  of  the  uterus.    The  patient  may  appear  to  be 
perfectly    ell ;  she  complains  of  no  headache,  and  the  lochia 
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are  healthy.  It  is  possible  that  these  cases  are  really  due  to 
imperfect  uterine  drainage,  resulting  perhaps  from  the  re- 
cumbent position,  or  from  the  presence  of  an  uninfected  clot 
in  the  uterus,  preventing  the  escape  of  the  lochia.    The  result 


Fig.  223. — Chaet  of  a  More  Severe  Case  of  Sape^mia  which 

LASTED  FROM  THE  SECOND  TO  THE  ElGHTH  DaY. 

is  absorption  from  the  uterus  of  waste  products  sufficient  to 
slightly  raise  the  temperature. 

Septicaemia. — The  symptoms  of  septicaemia  bear  a  broad 
resemblance  to  those  of  sapraemia  just  described ;  gene- 
rally speaking,  however,  they  may  be  said  to  be  of  much 
greater  severity,  and  much  less  amenable  to  local  treatment. 
Septicaemia  may  be  produced  not  only  by  various  organisms, 
but  by  various  classes  of  organisms;  the  clinical  features 
accordingly  show  great  variations.  And  further,  since  organ- 
isms exist  in  nature  in  various  degrees  of  attenuation,  the 
severity  of  the  symptoms  which  they  produce  is  variable. 
An  exhaustive  description  of  puerperal  septicaemia  is  aceord- 
mgly  impossible  except  in  a  monograph  ;  its  main  features 
can,  however,  be  briefly  presented.  Our  present  knowledge 
does  not  enable  us  to  recognise,  from  the  clinical  features, 
the  organisms  by  which  it  is  produced  in  a  particular  case. 

Onset.~The  onset  is  almost  always  acute,  and  seldom 
occurs  later  than  the  third  day  of  the  puerperium  ;  it  may, 
however,  occur  within  twenty-four  hours  after  labour,  and  as 
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a  rule  it  may  be  said  that  the  earlier  the  onset  the  more  acute 
will  be  the  disease.    While  not  invariable,  an  initial  rigor 
occurs  in  the  majority  of  cases ;  when  regular  temperature 
observations  have  been  taken,  a  certain  amount  of  pyrexia 
may  be  found  to  have  preceded  it.    Headache  and  general 
malaise  also  sometimes  precede  it,  but  often  the  patient  is 
quite  unconscious  of  illness  until  the  onset  of  shivering.  A 
severe  rigor  begins  with  a  sensation  of  cold  so  intense  as  to 
cause  '  chattering  '  of  the  teeth  and  general  muscular  tremors  ; 
the  skin  surface  becomes  cold  to  the  touch,  and  from  spasm 
of  the  erector  pilae  muscles  assumes  the  appearance  of  *  goose- 
flesh  ' ;  the  face  and  lips  become  somewhat  blue,  and  the 
features  contracted.    The  rectal  temperature  in  a  moderately 
severe  rigor  will  show  a  rise  to  103°-105°  F.,  but  106°-107°  F. 
is  sometimes  reached  ;  the  pulse  is  very  rapid,  and,  at  the 
wrist,  difficult  to  count.    The  shivering  stage  may  be  momen- 
tary or  may  last  from  ten  to  fifteen  minutes  ;  it  is  succeeded 
by  a  congestive  stage  in  which  the  sensation  of  cold  gives  place 
to  one  of  burning  heat ;  muscular  tremor  ceases,  and  the  face 
becomes  flushed ;  the  skin  feels  hot  and  is  at  first  dry,  after- 
wards moist.    Severe  headache  often  accompanies  this  stage, 
during  which  the  temperature  rapidly  falls  several  degrees ; 
after  a  rigor  of  exceptional  severity,  it  may  fall  to  one  or  two 
degrees  below  the  normal. 

It  will  be  most  convenient  to  consider  the  general  clinical 
features  one  by  one. 

Temperature. — The  pyrexia  always  rmis  an  irregular 
course,  the  general  type  of  which  is  remittent.  Kepeated 
rigors  may  recur  at  irregular  intervals  in  cases  of  acute  in- 
fection ;  but  no  regular  variations  in  the  diurnal  temperature 
occur,  as,  for  instance,  in  typhoid  fever ;  temperature  charts, 
unless  they  show  at  least  four-hourly  measurements,  are 
therefore  quite  misleading.  There  is,  as  a  rule,  no  apyrexial 
period,  but  a  remission  of  two  or  three  degrees  normally 
occurs  at  some  period  of  each  day.  In  cases  of  moderate 
severity  the  highest  diurnal  temperature  is  about  102°  or 
103°  F. ;  in  severe  cases  it  may  be  104°  or  105°  F.  Generally 
speaking,  the  pyrexia  is  higher  and  shows  wider  fluctuations 
than  in  saprgemia. 

While  the  temperature  is,  as  a  rule,  a  fair  index  of  the 
severity  of  the  infection,  its  prognostic  importance  must  not 
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be  over-estimated,  severe  pyrexia  being  not  incompatible  with 
recovery.  On  the  other  hand,  very  severe  or  rapidly  fatal 
cases  may  occm-  without  very  high  temperature. 

Pulse.— The  pulse-rate  is  always  rapid,  and  is  to  a  great 
extent  independent  of  the  temperature.  The  pulse  may  be 
over  120  with  a  temperature  of  only  101°-102°  F. ;  this 
relation  of  the  pulse  and  temperature  in  puerperal  illness, 
in  the  absence  of  such  complications  as  profound  anaemia,  is 
an  almost  certain  indication  of  septicaemia.  Slight  diurnal 
variations  follow  the  fluctuations  of  temperature.  The  volume 
of  the  pulse  is  small,  and  the  tension  low  in  severe  cases. 
The  rate  and  tension  of  the  pulse  are  of  great  importance  in 
prognosis ;  a  persistent  pulse-rate  of  over  120  being  of  grave 
significance. 

The  Pelvic  Organs. — In  a  case  of  pure  septictemia,  the 
uterine  cavity  will  be  found  empty,  and  involution,  as  a  rule, 
will  not  be  markedly  arrested;  there  will,  therefore,  be  no 
undue  enlargement  or  tenderness  of  the  uterus.  The  lochial 
discharge  usually  ceases  early  in  a  severe  case,  and  when 
present  may  show  no  sign  of  decomposition.  On  vaginal 
examination  no  local  signs  of  pelvic  inflammation  will  be 
found,  but  vulval,  vaginal,  or  cervical  lacerations  may  show 
signs  of  local  infection. 

General  Symptoms. — Vomiting  is  of  serious  import,  espe- 
cially when  associated  with  abdominal  distension  and  rigidity ; 
in  bad  cases  it  may  be  persistent,  and  after  some  time  the 
vomit  may  become  black  from  admixture  with  blood,  even 
when  the  case  is  not  complicated  by  peritonitis.  In  moderately 
severe  cases  there  is,  as  a  rale,  no  vomiting.  Diarrhoea  is 
a  serious  but  infrequent  symptom ;  it  may  be  produced  by  the 
incautious  use  of  strong  mercurial  solutions  for  intra-uterine 
injection,  and  in  such  cases  other  signs  of  mercurialism  should 
be  sought  for.  Sleeplessness,  often  accompanied  by  severe 
headache,  may  be  met  with,  and  is  to  be  regarded  as  another 
unfavourable  sign.  Cutaneous  rashes,  of  erythematous  or 
papular  type,  are  not  uncommon  ;  they  are  usually  transient, 
and  may  disappear  in  one  part  to  reappear  in  another. 
Profuse  sweating  is  common,  and  may  lead  to  an  eruption  of 
sudamina.  The  tongtte  at  first  is  moist  but  furred ;  as  the 
disease  progresses  it  becomes  dry,  and  in  very  severe  cases 
brown  and  cracked,  while  .sordes  collect  around  the  teeth. 
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The  intelligence  is  usually  unimpaired,  even  in  fatal  cases, 
almost  up  to  the  moment  of  death,  but  delirium  passing  into 
coma  sometimes  supervenes  as  the  end  approaches.  The 
mammarij  secretion  becomes  suppressed  in  severe  cases  after 
the  first  few  days.  Abdominal  pain  is  almost  invariably 
absent. 

Diagnosis. — Considerable  practical  importance  attaches  to 
bacteriological  examination  of  the  uterine  lochia.  For  clinical 
purposes  lochial  swabs  may  be  taken  as  follows  :  the  vaginal 
canal  should  first  be  well  douched  ;  a  large-size  Fergusson's 
speculum  should  next  be  passed  so  as  to  expose  the  portio 
vaginalis  and  shut  off  the  vaginal  walls ;  the  surface  of  the 
portio  vaginalis  and  the  cervical  canal  should  next  be  care- 
fully cleansed  by  swabbing  ;  a  short  sterilised  glass  tube  is 
then  passed  into  the  cervix,  and  a  sterile  swab  carefully  passed 
without  contact  into  the  tube  and  pushed  up  to  the  fundus. 
Swabs  of  lochia  thus  taken  from  the  interior  of  the  uterus  may 
yield  pure  cultures  of  streptococci  or  staphylococci ;  or  mixed 
growths  of  these  organisms  with  the  bacterium  coli  and  the 
pneumococcus  may  be  obtained.  Bacteriological  examination 
of  the  vaginal  secretion  is  useless  for  diagnosis  ;  it  has  been 
sometimes  found  sterile  when  the  uterine  lochia  contained 
pyogenic  cocci,  but  it  usually  contains  pathogenic  and  non- 
pathogenic organisms  even  when  the  uterus  itself  is  not 
infected.  In  some  cases  pyogenic  cocci  can  also  be  demon- 
strated in  the  blood,  although  too  much  importance  should 
not  be  attached  to  their  absence. 

It  must  be  borne  in  mind  that  a  mild  fever  of  either 
saprsemic  or  septicsemic  type  may  be  caused  by  infection  of 
wounds  of  the  lower  part  of  the  genital  tract — cervix,  vagina, 
vulva,  and  perineum — while  the  uterus  itself  remains  free 
from  infection.  These  parts  should  accordingly  always  be 
examined,  and  the  condition  of  wounded  surfaces  carefully 
noted. 

In  the  absence  of  bacteriological  proof,  diagnosis  can  only 
be  made  by  exclusion,  and  it  should  be  the  rule  to  regard  as 
septic  in  origin  all  cases  of  pyrexia  in  the  puerperium  for 
which  some  other  cause  cannot  be  clearly  demonstrated. 
Such  disorders  as  influenza,  scarlet  fever,  and  enteric  may  no 
doubt  attack  lying-in  women  and  produce  a  train  of  symptoms 
resembling  those  of  septicjemia ;  but  they  must  never  be 


PEOGNOSIS 


425 


loosely  diagnosed,  although  the  temptation  to  do  so  may 
sometimes  be  difficult  to  resist.  The  distinction  between 
sapi-Eemia  and  septicaemia  may  often  be  made  by  attention  to 
the  condition  of  the  uterus  and  the  lochia,  and  to  the  effects 
of  intra-uterine  disinfection. 

Prognosis.— At  the  onset  of  a  case  of  uterine  infection  the 
prognosis  must  always  be  guarded.  If  a  well-marked  im- 
provement follows  the  local  treatment  described  later  on,  the 
prognosis  is  good,  for  the  infection  is  mainly  saprsemic.  Yet 
a  case  which  begins  as  one  of  saprfemia  may  later  on  develop 
into  one  of  generalised  infection.  In  a  case  of  simple  and 
uncomplicated  saprajmia  the  prognosis  is  always  good,  and 
practically  all  cases  end  in  recovery.  In  septictemia  the 
prognosis  is  much  less  favourable  than  in  saprtemia,  because 
the  infection  is  more  virulent  in  type,  and  the  general 
symptoms  are  more  severe. 

The  course  of  septicaemia  may  be  greatly  prolonged ;  after 
considerable  improvement  has  occurred,  serious  relapses 
may  supervene,  and  local  affections  such  as  phlegmasia 
or  salpingitis  may  appear.  Sometimes  the  case  terminates 
in  pyaemia.  A  moderate  degree  of  leucocytosis  (10,000  to 
15,000)  is  usually  found  in  puerperal  septicaemia.  The  main- 
tenance of  this  degree  is  of  good  prognosis  ;  a  sudden  fall  is 
of  serious  import,  and  a  rapid  rise  associated  with  the  forma- 
tion of  localised  inflammatory  effusions  usually  indicates 
suppuration.  The  symptoms  of  gravest  prognostic  significance 
are  the  following : 

(1)  Pulse-rate  persistently  over  120. 

(2)  Persistent  vomiting,  with  dry  brown  tongue. 

(3)  Sleeplessness. 

(4)  Eepeated  severe  rigors,- 

(5)  Inability  to  take  sufficient  nourishment. 

Estimates  by  different  observers  of  the  rate  of  mortality 
of  puerperal  septictemia  vary  greatly.  Thus  Kronig  and 
Whitridge  Williams  have  each  reported  50  cases  of  strepto- 
coccic infection  with  a  mortality  of  only  4  per  cent.  On  the  other 
hand,  a  series  of  one  hundred  recent  cases  of  streptococcic  in- 
fection collected  from  various  sources  by  the  American  Gynseco- 
logical  Society  yielded  a  mortality  of  nearly  30  per  cent.  The 
prompt  recognition  of  the  condition,  and  the  prompt  adoption 
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of  suitable  treatment,  will  always  favourably  influence  the 
patient's  chances  of  recovery. 

Treatment. —The  importance  "of  the  prophylaxis  of  puer- 
peral infection  by  strict  antiseptic  routine,  by  avoidance  of 
unnecessary  examination  or  operative  interference,  and  by 
the  careful  and  proper  management  of  the  thh-d  stage  of 
labour,  have  been  already  frequently  insisted  upon.  When 
once  the  disease  has  manifested  itself,  treatment  must  be 
promptly  applied,  for,  like  most  wound-infections,  only  in  the 
earliest  stages  can  its  spread  be  controlled.  Inasmuch  as 
the  differential  diagnosis  of  saprasmia  and  septicaemia  can 
seldom  be  made  imn;iediately,  the  initial  treatment  must 
follow  the  same  general  principles  for  all  cases,  and  will 
depend  upon  the  severity  of  the  symptoms  rather  than  the 
nature  of  the  infection. 

Mild  ^^/^e.— Temperature  101°  to  102°  F. ;  no  shiver- 
ing or  rigor ;  headache  slight ;  uterus  large ;  lochia  often 
but  not  always  offensive  (fig.  222).  Such  cases  are  prob- 
ably saprsemic,  and  the  dose  of  toxins  absorbed  into  the 
general  circulation  is  small.  They  ean  usually  be  cured  by 
hot  vaginal  douching  with  a  mild  antiseptic  (lysol  5ss.  to  Oj.), 
ergot  in  full  doses  (ergotin  gr.  iij.  three  times  a  day),  and 
free  purgation.  Douching  and  the  administration  of  ergot, 
by  stimulating  the  uterine  muscle,  promote  draiuage  and 
assist  the  expulsion  of  retained  dead  tissues  ;  purgation  assists 
the  elimination  of  the  absorbed  toxins.  In  two  or  three  days 
the  symptoms  will  subside. 

Severe  ^?/pe.— Temperature  102°  to  103°  F.  with  or  without 
a  rigor  ;  pulse  100-120  ;  headache  and  general  malaise  well 
marked  ;  condition  of  lochia  unimportant,  but  may  be  scanty 
and  inoffensive  or  profuse  and  fetid  (fig.  223).  In  all  such 
cases  it  is  best  to  begin  the  treatment  by  careful  and  thorough 
disinfection  of  the  uterine  cavity.  It  will  be  remembered  that 
in  saprffimia  the  chief  focus  of  infection  is  the  wall  of  the 
uterus,  which  shows  the  changes  described  as  putrid  endo- 
metritis. This  can  only  be  adequately  dealt  with  by  clearing 
all  debris  out  of  the  uterus,  and  thoroughly,  and  sometimes 
repeatedly,  douching  the  uterine  cavity  with  a  suitable  anti- 
septic solution. 

In  clearing  out  the  uterus,  an  antesthetic,  although  not 
always  necessary,  is  desirable  because  it  allows  of  the  opera- 
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tion  being  more  thoroughly  performed.  The  patient  should 
be  placed  in  the  modified  lithotomy  position,  and  the  operator 
should  protect  his  own  hands  from  infection  by  wearmg 
sterilised  rubber  gloves.  A  swab  for  bacteriological  diagnosis 
may  be  first  taken.  Mechanical  dilatation  of  the  cervix  is 
never  required  during  the  first  week  of  the  puerperium.  After 
thoroughly  douching  and  swabbing  the  vulva  and  vagma,  one 
or  two  fingers  can  be  passed  directly  into  the  uterus,  and  the 
walls  carefully  scraped  with  the  protected  finger-tip  until  all 
debris  has  been  removed.  Pieces  of  adherent  membrane  or 
placenta  may  be  encountered,  the  separation  of  which  will 
cause  fairly  free  bleeding.  A  blunt  wire  curette  (fig.  224) 
may  be  used  for  scraping  the  walls,  but  the  ordinary  sharp 
curette  should  not  be  employed  during  the  first  week  of  the 
puerperium;  this  instrument  removes  too  much  of  the  soft 
uterine  wall,  destroys  the  protective  leucocytic  zone,  and 


Fig.  224. — Blttnt  Curette. 

opens  up  channels  through  whicTi  generalised  infection  may 
occur.    It  may  also  very  easily  perforate  the  uterine  wall.  It 
is  of  little  use  to  douche  the  uterus  without  first  clearing 
the  walls  in  this  way ;  for  douching  alone  will  not  detach  ^ 
adherent  fragments  of  placenta  or  membrane. 

The  uterine  cavity  should  then  be  douched  with  three  or 
four  pints  of  a  hot  antiseptic  solution  (115°  F.).  Suitable  solu- 
tions for  this  purpose  are  lysol,  izal,  cyllin  (sss.  to  Oj.),  or 
tincture  of  iodine  (5j.  to  Oj.),  or  carbolic  acid  1-60,  or  biniodide 
or  perchloride  of  mercury  1-4,000 ;  if  the  latter  is  employed 
a  quart  of  normal  sterile  saline  solution,  or  plain  boiled  water, 
should  be  used  immediately  afterwards  to  wash  out  any  of 
the  mercurial  solution  which  might  otherwise  remain  in  the 
uterus  and  become  absorbed.  If  this  precaution  is  adopted 
there  is  no  risk  of  mercurial  poisoning.  The  action  of  the 
intra-uterine  douche  is  chiefly  mechanical,  its  bactericidal 
powers  being  probably  very  small.     In  douching  the  uterine 
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cavity  a  long  glass  nozzle  with  a  grooved  return  channel, 
such  as  that  shown  in  fig.  225,  should  be  employed ;  it  can 
be  sterilised  by  boiHng.    Care  should  be  taken  to  maintain 


Pig.  225. — Glass  Intba-uteeine  Douche  Nozzle,  gbooved  to  allow 
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full  uterine  retraction  afterwards  by  abdominal  massage  and 
by  the  administration  of  ergot  in  full  doses  ;  retention  of  clot 
from  the  oozing  surfaces  will  thus  be  prevented.  Before  ex- 
ploring the  uterine  cavity,  lacerations  of  the  lower  part  of  the 
genital  tract  should  be  looked  for  and  their  condition  carefully 
noted.  They  will  usually  be  found  unhealthy,  with  more  or 
less  sloughing ;  they  should  be  carefully  cleansed  by  swabbing, 
and  then  freely  painted  with  pure  carbolic  or  chromic  acid. 

If  the  case  is  one  of  simple  saprsemia,  this  treatment,  com- 
bined with  the  administration  of  purgatives,  in  most  cases 
rapidly  cures  the  patient.  Temperature  and  pulse  fall  to  normal 
in  two  or  three  days,  or  even  sooner,  as  the  toxins  are  elimi- 
nated ;  reduction  in  size  of  the  uterus  takes  place  ;  the  lochia 
become  once  more  odourless  and  usually  very  scanty  in  amount. 
No  further  local  treatment  is  then  required  except  that  the 
vagina  should  be  douched  twice  daily  for  several  days.  Com- 
plete failure  of  this  treatment  indicates  that  generalisation 
of  the  septic  process  has  occurred. 

When  it  appears  probable  that  the  case  is  one  of  septi- 
caemia, three  lines  of  treatment  are  available  —viz.  (a)  specific, 
(b)  general,  and  (c)  surgical. 

(a)  Specific  Trea^wew^  consists  in  the  administration  of  an 
antitoxic  serum.  Antitoxic  sera  can  at  present  be  obtained  for 
streptococcic,  staphylococcic,  and  bacillus  coli  mf ection  ;  for  the 
numerous  other  organisms  which  may  be  concerned  in  produc- 
ing puerperal  infection  physiological  antidotes  are  not  avail- 
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able,  with  the  exception  of  the  diphtheritic  and  possibly  of  the 
typhoid  bacilli.    It  is  generally  believed  that  streptococci  are 
the  most  virulent  of  the  pyogenic  cocci,  and  antistreptococcic 
serum  has  accordingly  been  freely  used  in  puerperal  septicaemia, 
even  when  a  bacteriological  diagnosis  has  not  been  made.  The 
results  of  its  use  have  been,  on  the  whole,  unsatisfactory.  This 
is  probably  to  be  attributed  in  part  to  the  fact  that  streptococci 
are  not  always  the  infecting  organisms,  and  in  part  to  the 
fact  that  there  are  many  different  species  of  streptococci,  each 
requiring  its  own  antitoxin  ;  it  is  therefore  difficult  to  prepare 
a  serum  which  will  efficiently  antagonise  the  species  which 
may  chance  to  be  present  in  a  particular  case.    An  attempt 
to  do  so  has  been  made  in  the  preparation  of  the  poly- 
valent serum,  which  is  obtained  from  an  admixture  of  various 
species  of  streptococci.    Such  a  serum  may  also  be  prepared 
from  successive  generations  of  organisms  taken  from  the 
case  of  puerperal  septicaemia  under  observation.   This  appears 
theoretically  to  be  much  more  likely  to  be  efficient  than  any 
other.    It  is  a  principle  now  somewhat  widely  applied  in  the 
treatment  of  many  cases  of  chronic  suppuration,  sach  as 
furunculosis,  acne,  pyorrhoea  alveolaris,  &c.,  in  which,  after 
isolation  from  the  pus  of  the  organism  concerned,  a  vaccine 
is  prepared  from  it  by  cultivation.    In  applying  specific 
treatment,  exact  bacteriological  diagnosis  is  obviously  of  great 
importance.    In  the  rare  cases  which  appear  to  be  due  to 
the  diphtheria  or  typhoid  bacilli,  the  special  sera  of  these 
organisms  may  be  administered. 

Antistreptococcic  serum  should  be  given  by  subcutaneous 
injection  in  the  abdominal  wall  or  the  thigh.  The  first  dose 
should  be  at  least  15  c.c,  which  may  be  repeated  every  twelve 
hours  for  several  days ;  larger  doses  have  been  frequently 
given  without  ill  effects.  Improvement  is  indicated  by  fall 
of  temperature  and  pulse,  cleaning  of  the  tongue,  and  ameliora- 
tion of  the  general  symptoms.  If  no  improvement  follows,  it 
is  useless  to  persist.  Its  injection  in  similar  dose  into  foci 
of  infection,  such  as  pelvic  inflammatory  effusions,  has  also 
been  recommended, 

(b)  General  Treatment,— The  most  important  points  are 
(1)  the  administration  of  fluid  nourishment  in  large  quan- 
tity ;  (2)  control  of  vomiting,  diarrhoea,  and  sleeplessness  ; 
(3)  reduction  of  temperature  when  it  rises  over  104°  F.  ; 
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(4)  administration  of  alcohol  in  large  amount,  and  cardiac 
sbmulants  such  as  strychnine  when  exhaustion  supervenes ; 

(5)  subcutaneous  injection  of  normal  saline  solution  to 
stimulate  phagocytosis  and  promote  elimination  of  toxic 
products  by  diuresis  and  diaphoresis. 

It  is  unnecessary  to  enter  in  detail  upon  the  methods 
of  fulfilling  these  indications,  which  are  matters  of  general 
medical  teaching.  The  ordinary  hypnotic  remedies  such  as 
trional  or  veronal,  given  with  full  doses  of  brandy,  will  usually 
produce  sleep.  Temperature  will  be  best  reduced  by  the 
cold  pack,  or  by  rubbing  the  body  with  lumps  of  ice ;  anti- 
pyretic drugs  should  be  given  sparingly  on  account  of  their 
depressing  action.  Quinme  is  often  administered  in  the 
belief  that  it  exerts  a  specific  action,  but  its  effect  is  probably 
only  antipyretic.  The  methods  of  injecting  normal  saline 
solution  have  been  already  described. 

(c)  Surgical  Treatment. — Attempts  have  been  made  in 
recent  years  to  show  that  removal  of  the  uterus  is  capable  of 
favourably  influencing  the  course  of  severe  cases  of  puerperal 
septicaemia.  Advocates  of  this  operation  contend  that  as  the 
uterus  is  the  chief,  if  not  the  sole,  focus  of  infection,  its 
removal  will  arrest  the  continuous  passage  into  the  circula- 
tion of  fresh  organisms  and  toxins,  produced  by  the  active 
bacterial  development  proceeding  in  it.  It  is,  however,  certain 
in  severe  cases  of  septicaemia  that  widespread  dissemination 
of  organisms  which  multiply  in  the  lymph  or  blood  streams 
has  already  occurred  ;  removal  of  the  uterus  under  such  cir- 
cumstances cannot  arrest,  although  it  may  modify,  the  general 
infective  process,  and  therefore  is  not  to  be  regarded  as  a  radical 
operation.  The  latter  view  is  upheld  by  the  unfavourable 
results  of  this  operation,  for  up  to  the  present  it  has  not  been 
shown  to  increase  the  patient's  chances  of  recovery.  When 
there  is  evidence  of  abscess  formation  in  the  uterine  wall,  the 
removal  of  the  uterus  by  the  vaginal  route  may  be  necessary. 

2.  General  Puerperal  Peritonitis. — The  results  of  post- 
mortem examinations  show  that  this  condition  is  infrequent. 
Some  of  the  symptoms  of  general  peritonitis— continuous 
vomiting,  meteorism,  irregular  pyrexia,  and  a  rapid  small 
pulse-^re  met  with  in  puerperal  septicaemia.  The  clinical 
diagnosis  of  general  peritonitis  accordingly  presents  unusual 
difficulties  jn  cases  of  puerperal  infection.    A  systematic 
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description  of  the  clinical  features  of  this  affection  is  un- 
necessary in  a  text-book  of  midwifery,  for  it  differs  little  from 
general  peritonitis  due  to  surgical  causes.  The  prognosis  is 
almost  hopeless,  but  free  drainage,  suprapubic,  vaginal,  and 
lumbar,  should  be  established  as  soon  as  the  diagnosis  is 
made,  and  the  same  general  and  specific  treatment  applied  as 
in  cases  of  puerperal  septicaemia. 

3.  Local  Pelvic  Inflammation.— A  well-defined  group  of 
cases  of  puerperal  infection  may  be  recognised,  of  which  the 
main  feature  is  the  presence  of  pelvic  inflammatory  lesions— 
i.e.  of  course,  lesions  outside  the  uterus.  In  such  cases  the 
inflammatory  process  is  seldom  limited  to  a  single  tissue  or 
a  single  organ,  yet  it  ordinarily  manifests  itself  chiefly  in 
either  the  pelvic  peritoneitm,  the  pelvic  cellular  tissue,  or  the 
^iterine  appendages.  Thus,  in  pelvic  cellulitis  more  or  less 
extensive  peritonitis  is  usually  found  as  an  accompaniment, 
while  in  pelvic  peritonitis  the  Fallopian  tubes  and  ovaries  are 
necessarily  implicated  to  a  greater  or  less  extent.  The  relative 
frequency  of  occurrence  of  this  group  of  local  puerperal  infec- 
tions is  probably  not  more  than  1  in  10  of  all  cases.  The 
original  focus  of  infection  is  in  almost  all  cases  the  uterus ; 
thence  the  process  spreads  by  direct  continuity  through  the 
Fallopian  tubes  to  the  pelvic  peritoneum,  or  through  a  cervical 
tear  to  the  cellular  tissue ;  or  it  may  spread  through  the 
lymphatics  of  the  uninjured  cervix  to  the  cellular  tissue ; 
or  through  the  lymphatics  of  the  uterine  wall  to  the  peri- 
toneum. Occasionally  the  veins  appear  to  be  the  chief 
channels  of  infection,  and  a  spreading  phlebitis  occurs  which 
may  pass  downwards  to  the  femoral  vein,  or  upwards  to  the 
inferior  vena  cava.  The  comparative  rarity  with  which 
localised  pelvic  inflammation  follows  uterine  infection  is  prob- 
ably due,  in  some  way,  to  the  protection  afforded  by  the  zone 
of  leucocytic  activity  in  the  infected  uterine  wall  (see  p.  414). 

Common  Features. — Cases  of  puerperal  pelvic  inflammation 
are  probably  due  to  pyogenic  organisms  of  somewhat  atten- 
uated virulence,  or  to  auto -infection  by  the  diplococcus  gonor- 
rhoeae ;  sometimes  also  to  bowel  infection  by  the  bacillus  coli 
communis.  It  is  usually  stated  that  they  are  characterised  by  a 
late  onset,  but  this  is  not  strictly  accurate.  Severe  symptoms 
do  not  as  a  rule  appear  until  the  latter  half  of  the  first  week — 
i.e.  about  the  fifth  or  sixth  day,  but  slight  symptoms  of  uterine 
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infection,  too  often  overlooked,  are  almost  always  present  earlier 
than  this.  When  such  symptoms  as  moderate  elevation  of 
temperature  and  decomposition  of  the  lochia  are  disregarded, 
the  real  onset  of  the  disease  is  naturally  misunderstood.  It 
is  quite  possible  that  if  due  heed  were  paid  to  the  significance 
of  these  symptoms  in  such  cases,  the  appearance  of  the  local 
inflammation  might  be  altogether  prevented  by  early  and 
appropriate  treatment.  A  rigor  often  occurs,  and  pelvic  pain, 
practically  unknown  in  saprsemia  and  septicgemia,  is  a  pro- 
minent symptom  of  the  onset  of  some  of  these  affections. 
Their  general  course  is  prolonged,  localised  suppuration  is  not 
uncommon,  but  a  fatal  termination  is  rare.  Mild  cases,  not 
marked  by  an  acute  onset,  are  probably  of  frequent  occurrence, 
and,  being  overlooked  or  inadequately  treated,  pass  into  the 
phase  of  chronic  pelvic  infiammation  so  often  met  with  in 
parous  women  of  all  classes  of  life. 

Pelvic  Cellulitis  (synonyms  :  Parametritis,  Broad-ligament 
Phlegmon). — Systematic  descriptions  of  this  affection  are 
usually  given  in  text-books  of  gynaecology  ;  a  few  points  only 
require  notice  in  the  present  connection. 

A  cellulitic  effusion  forms  a  hard  immovable,  non-tender 
swelling  which  may  fill  the  entire  pelvis  and  surround  the 
uterus ;  or  may  be  limited  to,  or  chiefly  apparent  in,  one  or 
other  broad  ligament.  In  the  former  case  the  position  of  the 
uterus  is  unaltered  ;  in  the  latter  the  uterus  is  displaced  to 
the  unaffected  side.  Spreading  along  the  cellular  tissue  planes 
it  may  pass  upwards  to  the  iliac  fossa  and  the  anterior 
abdominal  wall,  forming  a  swelling  palpable  by  abdominal 
examination  above  the  inner  half  of  Poupart's  ligament,  or 
may  track  upwards  along  the  ilio-psoas  muscle  to  the  region 
of  the  kidney. 

In  some  cases  a  small  effusion  only  is  met  with,  which 
subsides  in  from  one  to  two  weeks  ;  more  frequently  it  is  ex- 
tensive and  persists  for  several  weeks,  but  ultimately  becomes 
absorbed ;  sometimes  suppuration  occurs,  indicated  by  sharp 
irregular  rises  of  temperature,  rigors,  exacerbation  of  pain, 
and  marked  increase  in  the  degree  of  leucocytosis —always 
present  in  pelvic  inflammation.  Cellulitic  abscesses  usually 
point  either  above  Poupart's  ligament,  or  in  one  or  other 
lateral  vaginal  fornix ;  more  rarely  they  rupture  into  the 
rectum  or  bladder.    Occasionally  they  pass  out  of  the  pelvic 
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cavity  through  the  sciatic  or  obturator  foramina,  to  appear  in 
the  buttock  or  the  anterior  aspect  of  the  thigh.  In  rare  cases 
of  extensive  effusion  absorption  takes  place  around  the  uterus, 
leaving  the  pelvis  practically  free,  while  outlying  parts  of  the 
effusion  persist  and  ultimately  suppurate,  forming  abscesses 
in  such  situations  as  the  iliac  fossa  or  near  the  kidney.  This 
condition  has  been  named  remote  parametritis. 

Pelvic  Peritonitis  {Perimetritis)  and  Salpingo-oophoritis. 
A  peritonitic  pelvic  effusion  usually  occupies  the  pouch  of 
Douglas  ;  it  therefore  forms  a  swelling  behind  the  uterus,  and 
when  of  large  size  it  displaces  this  organ  forwards.  It  is  of 
softer  consistence  than  a  cellulitic  effusion,  and  usually  tender 
to  touch.  A  roof  of  matted  tissues,  comprising  omentum  and 
large  or  small  bowel,  is  formed  above  it ;  this  roof  is  recognisable 
as  an  abdominal  swelling  occupying  the  hypogastrium,  tender 
to  touch,  ill-defined  in  outline,  and  sub- resonant  on  percussion. 
These  effusions  rarely  suppurate ;  when  suppuration  does 
occur  the  resultmg  abscess  may  be  spontaneously  evacuated 
either  into  the  vagina,  the  rectum,  or  some  other  part  of  the 
bowel.  Spontaneous  absorption  without  formation  of  pus 
occurs  in  the  majority  of  cases,  and  is  usually  more  rapid 
than  in  the  case  of  cellulitis. 

Acute  tubal  or  ovarian  inflammation,  leading  to  the  rapid 
formation  of  a  pyosalpinx  or  an  ovarian  abscess,  is  rarely  met 
with  in  the  puerperium.  Chronic  inflammatory  affections  of 
these  organs,  insidious  in  onset,  and  not  leading  immediately 
to  acute  symptoms,  are,  however,  not  uncommon  sequels  of 
puerperal  infection ;  they  are  usually  overlooked  until  the 
appearance  of  some  complication  or  the  chronic  ill-health  of 
the  patient  leads  her  to  seek  advice. 

Cystitis  may  occur  in  the  puerperium  from  careless  use  of . 
the  catheter,  but  it  does  not  differ  from  the  same  condition  as 
met  with  under  other  circumstances. 

Phlebitis. — Inflammation  of  the  pelvic  veins  no  doubt 
usually  accompanies  peritonitis  and  cellulitis,  but  it  is  limited 
to  the  affected  areas.  Clinical  diagnosis  of  this  condition  is 
impracticable,  and  therefore  need  not  be  further  considered. 
Phlebitis  may,  however,  occur  in  lying-in  women  in  the  great 
veins  of  the  lower  limbs,  or  much  more  rarely  in  the  upper 
limbs,  giving  rise  to  the  condition  known  as  phlegmasia  alba 
dolens,  which  will  be  considered  in  the  next  section. 

28 
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Treatment  of  Local  Pelvic  Inflammations. —The  general 
and  specific  treatment  of  septicaemia  is  applicable  to  these  cases 
also.  Disinfection  of  the  uterine  cavity  should  be  practised 
promptly  upon  the  appearance  of  acute  local  symptoms,  and 
before  the  pelvic  inflammatory  effusions  have  had  tirne  to 
become  extensive.  At  periods  later  than  this  intra-uterine 
treatment  is  of  little  use.  Prolonged  confinement  to  bed, 
with  careful  feeding  and  nursing,  and  attention  to  the  daily 
evacuation  of  the  bowels,  will  in  most  cases  lead  to  the  absorp- 
tion of  the  effusion.  Collections  of  pus  should  be  evacuated 
without  delay,  the  incision  being  made  in  the  position  indicated 
by  softening ;  but  the  diagnosis  of  suppuration  is  sometimes 
difficult,  for  the  abscess  may  form  in  a  position  inaccessible  to 
clinical  examination.  Careful  and  repeated  estimation  of  the 
number  of  leucocytes  in  the  blood  may  be  of  great  assistance 
in  diagnosis  ;  when  the  number  present  is  25,000  per  cm.  or 
over,  with  a  high  percentage  of  eosinophile  cells,  the  presence 
of  pus  is  highly  probable. 

4.  Phlegmasia  alba  dolens  (White  Leg).— This  condi- 
tion when  well  marked  consists  in  a  general  swelling  of  the 
affected  limb  from  the  foot  to  the  groin ;  its  onset  being  attended 
by  severe  pain,  pyrexia,  and  general  malaise.  Although  in  the 
great  majority  of  cases  it  affects  the  lower  limbs  only,  in  a  few 
rare  cases  an  upper  limb  has  been  simultaneously  or  subse- 
quently attacked.  Two  varieties,  the  thrombotic  and  the 
lymphatic,  may  be  distinguished. 

Thrombotic  Form. — In  this,  the  most  frequent  form,  the 
immediate  cause  of  the  swelling  is  phlebitis  of  the  femoral  vem, 
leading  to  thrombosis  and  consequent  obstruction  to  the  venous 
return  from  the  limb.  In  the  upper  part  of  Scarpa's  triangle 
the  thrombosed  vein  can  be  readily  felt  as  a  firm,  somewhat 
nodular,  and  tender  thick  cord.  The  swelling  of  the  limb  is 
due  to  rapidly  developing  oedema,  which  appears  first  in  the 
foot  and  quickly  extends  to  the  thigh ;  the  swollen  parts  are 
soft  and  pit  on  pressure,  and  are  at  first  of  a  dusky  blue 
rather  than  a  white  colom\  Usually  the  femoral  vein  is  in- 
volved by  continuous  spread  from  similarly  affected  uterine 
or  pelvic  veins ;  sometimes,  however,  no  evidence  of  pelvic 
phlebitis  can  be  obtained  clinically.  But  the  condition  is 
almost  certainly  septic  in  all  cases,  and  streptococci  have  been 
found  in  the  femoral  clot  by  Widal.  Probably  these  organisms, 
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circulating  in  the  blood-stream,  may  set  up  phlebitis  in  a 
remote  part,  by  attacking  the  endothelium  of  the  vein-wall. 
Slight  cases  of  this  variety,  in  which  only  the  foot  and  leg 
are  affected,  are  not  uncommon. 

Lymphatic  Form.— In  some  cases  no  signs  of  femoral 
thrombosis  can  be  found ;  the  swollen  limb  has  a  tense,  white, 
glistening  appearance,  and  does  not  pit  on  pressure ;  there 
may  be  enlarged  and  tender  lymphatic  glands  felt  in  the 
groin.  In  the  early  stages  the  skin  shows  a  slight  flush,  and 
later  on  small  areas  of  dermatitis  or  superficial  gangrene  may 
appear.  It  is  stated  that  in  such  cases  the  effused  fluid  in 
the  limb  is  not  serum  (as  in  oedema),  but  coagulable  lymph. 
It  is  much  rarer  than  the  thrombotic  form,  and  is  .probably 
due  to  lymphatic  infection  setting  up  a  deep  cellulitis  in  the 
affected  limb.    It  is,  of  course,  septic  in  nature. 

It  is  not  at  all  infrequent  for  cases  to  be  met  with  in 
which  both  factors,  thrombosis  and  lymphatic  infection,  occur, 
giving  rise  to  swelling  of  atypical  characters. 

Although  sepsis  must  be  regarded  as  the  essential  cause 
of  phlegmasia,  certain  contributory  causes  must  also  be  recog- 
nised ;  of  these  the  most  important  is  haemorrhage  during  or 
after  labour  ;  others  are  multiparity  and  general  ill-health, 
especially  blood  diseases.  The  frequency  of  phlegmasia  has 
gi-eatly  diminished  since  the  general  adoption  of  antiseptic 
principles  in  the  practice  of  midwifery. 

Clinical  Features. — A  more  or  less  acute  onset  is  cha- 
racteristic of  this  affection.  It  occurs  in  the  great  majority  of 
cases  in  the  latter  half  of  the  second  week  of  the  puerperium 
(tenth  to  fourteenth  day),  although  it  may  appear  as  early  as 
the  sixth  or  as  late  as  the  thirtieth  day.  Acute  pain  is  felt 
in  the  affected  limb,  and  the  temperature  may  rise  rapidly  to 
102°  or  104°  F. ;  slight  shivering  or  sometimes  a  well-marked 
rigor  may  accompany  these  symptoms.  There  has  often 
been  a  certain  amount  of  pyrexia  during  the  first  puerperal 
week,  as  is  the  case  with  the  local  pelvic  inflammations —i.e. 
asepsis  has  not  been  successfully  maintained  (fig.  226).  The 
acute  pain  and  the  fever  last  from  three  or  four  days  in  a 
mild  case,  to  ten  or  twelve  days  in  a  severe  one ;  then  both  sub- 
side concurrently.  In  the  thrombotic  form,  tenderness  and 
induration  will  be  found  along  the  line  of  the  femoral  vein. 
The  affected  limb  is  immobile  as  if  from  paralysis,  and 
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frequently  the  presence  of  fluid  can  be  detected  in  the  knee- 
ioint     The  temperature  of  the  aflfectecl  hmb  is  about  half 
a  degree  higher  than  that  of  the  sound  one.    The  left  leg  is 
much  more  commonly  affected  than  the  right ;  this  is  no 
doubt  due  to  the  preponderating  frequency  of  the  first  position 
of  the  vertex,  which  makes  cervical  laceration  much  more 
common  on  the  left  than  on  the  right  side,  and  predisposes  to 
infection  of  the  left  broad  ligament,  its  vessels  and  lymphatics. 
Both  limbs  are  affected  in  about  one-third  of  the  cases,  but 
almost  always  consecutively  after  an  interval  of  one  or  two 
weeks,  a  simultaneous  onset  of  the  disease  in  both  limbs 
being  extremely  rare.    From  recent  statistics  it  appears  that 
phlegmasia  occurs  about  once  in  four  hundred  cases  of  labour. 
Cases  in  which  the  upper  limb  becomes  affected  are  very 
uncommon. 

Treatment.— TresLtment  should  be  chiefly  directed  to  the 
immobilisation  of  the  affected  limb,  and  the  relief  of  the  local 
pain.    Almost  the  only  risk  attending  the  disease  is  pulmonary 
embolism  from  detachment  of  a  portion  of  blood-clot  from  the 
thrombosed  vein.    To  prevent  the  occurrence  of  this  accident, 
the  limb  should  be  slung  in  a  cradle,  or  laid  upon  pillows  and 
immobilised  by  placing  heavy  sandbags  in  contact  with  it  on 
either  side,  from  the  hip  down  to  the  foot.    Voluntary  move- 
ment must  not  be  allowed  for  three  to  four  weeks  after  the 
cessation  of  all  febrile  symptoms.     Many  weeks  or  even 
months  may  elapse  before  all  the  swelling  has  disappeared 
from  the  limb,  and  a  certain  amount  of  pain  and  stiffness  on 
movement  may  persist  for  even  longer  periods.    Pain  is  best 
relieved  by  the  application  of  moist  heat,  in  the  form  of  hot 
fomentations,  to  which  lead  and  opium  or  belladonna  lotion 
may  be  added.     After  the  pain  has  disappeared  the  limb 
must  be  kept  carefully  wrapped  up  in  cotton  wool,  and 
shielded  from  pressure  with  a  '  cage.'    In  cases  of  unusually 
acute  onset  attended  with  a  rigor,  antistreptococcic  serum 
may  be  employed.     The  administration  of  citric  acid  in 
ten-grain  doses  three  times  daily  is  believed  to  retard  the 
spread  of  the  clot  by  diminishing  the  coagulability  of  the 
blood.    Massage  is  useful  in  the  later  stages  when  pain  and 
swelling  persist. 

5.  Pyaemia  results  from  the  passage  of  infected  thrombi 
into  the  circulation  from  an  infected  clot  in  one  of  the 
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uterine  or  pelvic  veins.  The  dislodged  particles  may  set  up 
infective  endocarditis  or  broncho-pneumonia,  or,  passing 
through  the  lungs,  may  become  lodged  in  distant  parts, 
organs  frequently  attacked  being  the  spleen  and  the  synovial 
membranes  of  the  large  joints.  No  part  of  the  body  is, 
however,  exempt  from  the  occurrence  of  metastatic  abscesses 
in  this  affection.  Frequently  a  succession  of  infected  thrombi 
are  dislodged  at  irregular  intervals,  leading  to  the-  formation 
of  a  series  of  abscesses  in  various  parts.  Or  local  swellings 
which  do  not  suppurate  may  be  formed  in  this  way. 

The  onset  of  puerperal  pyaemia  cannot,  as  a  rule,  be 
distinguished  from  that  of  other  varieties  of  puerperal 
infection ;  an  acute  onset  with  rigors  is  commonly  met  with. 
It  then  manifests  itself  as  a  hectic  fever,  the  tenlperatm'e 
being  remittent,  with  an  evening  rise  and  a  morning  period 
of  apyrexia.  Profuse  sweating  and  rapid  loss  of  flesh  are 
met  with ;  but  the  disease  is  not  as  formidable  as  puerperal 
peritonitis,  and  recovery  usually  occurs,  although  the  illness 
may  run  a  very  prolonged  course.  In  addition  to  the  general 
treatment  described  in  connection  with  septicaemia,  local 
effusions,  whether  purulent  or  serous,  should  be  evacuated 
whenever  they  are  so  situated  as  to  be  accessible  to  surgical 
treatment. 


Inflammation  of  the  Mammary  Glands 
(Mastitis,  Mammary  Abscess) 

Unless  proper  precautions  are  observed  during  the  pro- 
cess of  suckling,  the  mammte  may  become  infected  by  various 
pathogenic  and  pyogenic  organisms  which  gain  access  to  it 
usually  through  superficial  skin -cracks,  or  sometimes,  possibly, 
through  the  ducts  which  open  upon  the  nipple.  Eecent 
bacteriological  observations  show  that  bacteria  are  present 
in  human  milk  in  86  per  cent,  of  pregnant  and  91  per 
cent,  of  lying-in  women.  Some  bacteriologists  have  stated 
that  staphylococci  can  often  be  found  in  the  milk-ducts  of 
healthy  nursing  women  when  the  glands  appear  to  be  normal. 
It  seems  probable,  therefore,  that  the  importance  assigned 
by  clinical  observations  to  nipple-cracks  in  the  production  of 
mastitis  has  not  been  over-estimated  ;  for  if  these  organisms 
may  occur  in  the  milk-ducts  without  causing  inflammation,  it 
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must  be  their  entrance  into  the  lymphatics  through  a  wound 
of  the  surface  which  sets  up  the  process.  The  physiological 
engorgement  of  the  breast  at  the  beginning  of  lactation,  which 
reaches  its  height  on  the  fourth  day,  does  not  lead  to  mastitis 
unless  infection  also  occurs  through  one  of  the  channels  just 
indicated.  The  inflammation  may  occur  (1)  in  the  sub- 
cutaneous cellular  tissue— usually  under  or  near  the  areola 
{'pre-mammanj  abscess) ;  (2)  in  the  substance  of  the  gland 
{intra-mammartj  abscess) ;  (3)  in  the  sub-glandular  connective 
tissue  {retro-77iam7nary  abscess)  ;  the  last-named  variety 
seldom  follows  infection  through  the  nipple,  but  usually  results 
from  empysema,  or  disease  of  the  ribs.  The  foci  of  infection 
are  often  multiple  ;  suppuration  frequently  but  not  invariably 
occurs,  and  abscesses  sometimes  form  in  more  than  one,  or 
even  in  all  three,  of  the  localities  just  indicated.  Mastitis 
may  occur  during  pregnancy,  but  this  is  rare  ;  in  the  puer- 
perium  it  most  commonly  occurs  during  the  first  two  or  three 
weeks,  but  may  be  met  with  much  later  than  this. 

The  onset  of  mastitis  is  attended  with  diffused  redness 
and  severe  pain  in  the  affected  gland,  a  rapid  rise  of  tempera- 
ture, headache,  and  other  signs  of  general  malaise ;  then  a 
firm  and  very  tender  swelling  appears  at  some  part  of  the 
gland.  Suppuration  may  be  attended  by  rigors,  and  the 
usual  local  signs—  softening  of  the  inflamed  area,  with  cedema 
of  the  skin,  or  redness  and  tension  if  the  abscess  is  superficial. 
A  pre-mam7nary  abscess  sometimes  opens  spontaneously 
upon  the  surface  or  into  a  large  milk-duct,  leading  to  the 
discharge  of  pus  through  the  nipple.  The  diagnosis  of  a 
retro -mammary  abscess  may  present  difficulty,  but  upon 
this  subject  a  text-book  of  surgery  should  be  consulted. 
Sometimes  both  glands  are  affected,  but  seldom  simul- 
taneously, the  second  probably  becoming  directly  infected 
from  the  first  through  suckling  or  through  lack  of  surgical 
cleanliness. 

Treatment. — The  prophylaxis  of  mammary  inflammation 
consists  in  the  proper  management  of  the  breasts  during 
pregnancy  and  suckling,  which  has  been  already  described. 
When  nipple-cracks  are  promptly  and  thoroughly  treated, 
mastitis  very  seldom  ensues.  If,  owing  to  the  death  of  the 
child  or  for  any  other  reason,  the  mother  does  not  suckle, 
the  nipples  should  be  carefully  disinfected  in  the  manner 
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described  on  page  404,  and  the  breasts  protected  by  cotton- 
wool and  tightly  bandaged.  If  they  become  very  painful, 
the  bandage  may  be  removed  and  an  evaporating  lotion  (e.g. 
eau  de  Cologne  and  water)  employed  for  a  few  hours,  and  the 
bandage  then  re-applied.  A  saline  or  other  aperient  should 
be  given  daily  for  the  first  two  or  three  days.  Continuous 
pressure  with  the  aid  of  free  purgation  will,  as  a  rule,  quickly 
arrest  the  activity  of  the  glands.  The  local  application  of 
belladonna  and  the  administration  of  potassium  iodide 
are  seldom  required,  but  may  be  resorted  to  if  difficulty  is 
experienced  in  arresting  the  secretion. 

The  first  signs  of  inflammation  in  the  breasts  should 
at  once  be  met  by  the  following  measures :  (1)  cessation  of 
suckling  from  the  affected  gland,  the  secretion  being  drawn 
off  as  required  with  a  breast-pump  ;  (2)  the  local  application 
of  moist  heat  (hot  fomentations),  or  preferably  of  cold  by  the 
use  of  Leiter's  coils  through  which  a  stream  of  iced  water  can 
be  run ;  (3)  purgation.  If  the  breast  is  extensively  affected, 
or  if  signs  of  suppuration  occur,  suckling  must  be  entirely 
suspended,  the  unaffected  gland  tightly  bandaged  under 
cotton  wool  to  secure  even  pressure,  and  suppurating  areas 
promptly  laid  open  when  recognised.  The  incisions  should 
be  made  as  far  as  possible  parallel  to  the  course  of  the  large 
milk- ducts  which  converge  upon  the  nipple.  The  abscess 
cavity  is  frequently  multilocular  and  of  irregular  shape ; 
septa  must  be  broken  down  with  the  finger  to  ensure  efficient 
drainage  of  all  parts  of  the  cavity,  and  a  counter-opening  at 
some  dependent  part  may  be  required.  Kubber  tubes  should 
be  used  for  the  first  few  days  and  the  cavity  washed  out  daily 
with  an  antiseptic  solution — e.g.  carbolic-acid  lotion  1-60. 
Tonics  such  as  iron  and  quinine  are  always  indicated  during 
convalescence,  which  may  be  prolonged  when  the  general 
health  is  unsatisfactory.  The  functional  adequacy  of  the 
gland  in  a  subsequent  pregnancy  as  a  rule  is  not  affected,  for 
the  amount  of  gland  tissue  destroyed  by  suppuration  is 
usually  small.  Sometimes,  however,  the  gland  is  so  dis- 
organised by  multiple  foci  of  suppuration  that  its  removal 
becomes  necessary. 
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Puerperal  Haemorrhage  :  Secondary  Post-partum 

Haemorrhage 

Hfemorrhage  may  occur  at  almost  any  period  of  the 
puerperium,  and  may  be  due  to  a  variety  of  different  con- 
ditions. In  slight  cases  it  takes  the  form  of  an  undue  amount 
of  bleeding  during  the  first  three  days,  undue  prolongation  of 
the  hfemorrhagic  stage  of  the  lochia,  or  recurrence  of  bleed- 
ing after  the  lochia  have  become  serous.  Such  cases  may 
be  due  (a)  to  retention  in  the  uterus  of  a  small  portion  of 
placenta  or  chorion,  or  blood-clot,  which  may  or  may  not  be- 
come infected  ;  (h)  to  delayed  involution  caused  by  not  suck- 
ling, or  by  general  ill-health  ;  (c)  to  uterine  congestion  caused 
by  cardiac  or  hepatic  disease,  by  backward  displacement  of 
the  uterus,  by  getting  up  too  soon,  or  by  constipation. 

In  severe  cases  a  sudden  severe  hasmorrhage  may  occur 
or  there  may  be  contkiuous  bleeding  of  moderate  but  not 
alarming  extent,  or  irregular  profuse  losses  of  blood.  Such 
cases  are  due  to  (a)  sudden  relaxation  of  the  uterus  in  the 
first  few  days  of  the  puerperium  from  nervous  shock  ;  (6)  to 
the  separation  of  retained  pieces  of  placenta  of  considerable 
size,  especially  if  they  become  infected  ;  (c)  to  the  formation 
of  a  placental  polypus  ;  (d)  to  puerperal  inversion  of  the 
uterus ;  (e)  to  the  presence  of  new  growths  in  the  uterus — 
e.g.  a  fibroid  which  has  become  infected  or  is  being  extruded 
into  the  uterine  cavity,  carcinoma  of  the  cervix,  or  lastly 
chorionepithelioma  (deciduoma  malignum). 

Most  of  these  conditions  and  their  treatment  have  been 
already  discussed  in  connection  with  labour,  but  the  clinical 
association  of  chorionepithelioma  with  the  puerperium  is  of 
considerable  importance,  and  a  short  description  of  this 
disease  is  accordingly  necessary. 

Chorionepithelioma 

(Synonyms :  Deciduoma  malignum ;  syncytioma  malignum ; 
carcinoma  syncytiale.) 

Chorionepithelioma  is  a  malignant  tumour  arising  either  in 
immediate,  or  more  or  less  remote,  connection  with  pregnancy, 
and  situated  most  commonly,  but  not  invariably,  in  the  uterus  ; 
in  this  organ  it  forms  a  soft  hsemorrhagic  growth  occupying  the 
usual  site  of  the  placenta — i.e.  the  fundus  and  adjacent  portions 


442 


THE  PUEBPERIUM 


of  the  anterior  and  posterior  uterine  walls  (fig.  227),  The 
primary  growth  may,  however,  be  situated  in  the  vaginal  walls, 
the  labium  majus,  the  Fallopian  tube,  or  the  ovary.  The 
disease  is  characterised  clinically  by  the  occurrence  of  irregu- 
larly recurmnt--aiid_often  violent  haemorrhages  in  the  puer- 
perium,  following  an  abortion  or,  more  rarely,  a  full-time  labour; 
the  interval  between  the  end  of  pregnancy  and  the  onset  of  these 
symptoms  is,  however,  very  variable.  Other  symptoms  quickly 
appear — viz.  a  foul  discharge,  progressive  anaemia,  cachexia, 
fever,  and  sometimes  rigors.  Metastatic  growths  are  quickly 
formed,  and  in  many  cases  this  tumour  destroys  life  with 
almost  unexampled  rapidity.  After  much  discussion,  and 
many  contradictory  observations,  it  has  now  been  definitely 
proved  that  it  arises  from  the  chorionic  epithelium,  both  layers 
of  which  are  represented  in  the  specific  cellular  elements  of  the 
tumour.  It  therefore  is  clearly  of  embryonic,  not  maternal 
origin. 

Microscopical  Characters. — The  cell  elements  which  are 
typical  of  this  tumour  are  the  following  (fig.  2286) :  (1)  large 
irregular  multinucleated  masses  of  protoplasm  (plasmodia)  in 
which  cell  boundaries  cannot  be  recognised  ;  these  are  derived 
from  the  syncytium ;  (2)  small  polyhedral  cells  with  large 
nuclei  lying  in  closely  packed  masses  ;  these  are  derived  from 
Langhans's  layer ;  (3)  large  mononucleated  cells,  and  multi- 
nucleated giant  cells,  collected  in  masses,  or  invading  the 
stroma  of  the  uterine  tissues  :  these  are  probably  derived 
from  both  (1)  and  (2).  In  addition  to  these  elements,  definitely 
recognisable  chorionic  villi  are  sometimes  present,  either  of 
normal  appearance  or  in  a  condition  of  hydatidiform  degene- 
ration ;  from  these  villi  the  origin  of  the  three  varieties  of 
cells  just  described  has  been  traced  by  a  number  of  different 
observers  (fig.  228(x).  The  tumour  elements  show  remarkable 
powers  of  invasion  ;  they  attack  the  uterine  tissues,  and  per- 
forate the  walls  of  the  blood-vessels  (usually  veins),  and  thus 
become  disseminated  by  the  blood-stream.  This  accounts  for 
the  unusually  rapid  formation  of  metastases.  The  tumour 
tissues  themselves  contain  much  efi'used  blood  and  tend  to 
undergo  rapid  necrosis  ;  the  greater  part  of  the  growth  is 
usually  found  to  consist  of  debris  of  broken-down  tissue  and 
clot ;  only  at  the  growing  edge  can  the  characteristic  elements 
be  found. 
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Fig.  228a. — Chobionepithelioma  :  Low  Power  ;  showing  the  Origin  of 
THB  Plasmodia  and  Cellular  Elements  from  a  Villus.  (Teacher.) 
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The  striking  resemblance  of  the  cell  elements  of  this  tumour 
to  the  malignant  or  perforating  variety  of  hydatidiform  mole 
has  been  referred  to  on  a  previous  page ;  this  constitutes  one 
of  the  chief  difficulties  in  the  microscopic  diagnosis  of  chorion- 
epithelioma  (p.  109). 

Clinical  Diagjwsis.— Cases  of  chorionepithelioma  follow- 
ing quickly  upon  an  abortion  have  been  frequently  mistaken 
for  saprtemia  with  retention  of  placental  tissue,  and  treated  as 
such.  Both  conditions  are  attended  with  haemorrhage,  a  foul 
uterine  discharge,  fever,  enlargement  of  the  uterus,  and  the 
presence  within  it  of  decomposing  debris  of  tissue  or  blood-clot. 
Clearing  out  the  uterus  brings  a  temporary  improvement  in 
cases  of  chorionepitheliopaa,  but  sooner  or  later  the  symptoms 
all  recur  with  severity,  and  the  uterus  is  again  found  to  contain 
considerable  masses  of  debris,  although  completely  evacuated 
at  the  first  operation.  The  rapid  reproduction  of  decomposing 
tissue  in  the  uterus  under  such  circumstances  is  strongly 
suggestive  of  chorionepithelioma.  The  ultimate  diagnosis  can 
only  be  made  by  a  skilled  microscopist,  and  in  cases  of  doubt 
the  whole  of  the  tissue  removed  from  the  uterus  should  imme- 
diately be  placed  in  normal  saline  solution  and  sent  to  the 
pathologist  with  as  little  delay  as  possible. 

Treatment. — Hysterectomy  is  the  only  treatment  which 
offers  any  chance  of  success.  Cases  have  been  recorded  in 
which  this  operation  has  been  successful  even  after  the  forma- 
tion of  definite  metastases  in  distant  parts.  It  should,  there- 
fore, be  advised  in  all  cases,  however  advanced,  if  there  is 
a  reasonable  chance  of  the  patient  surviving  the  operative 
procedure. 

Reproductive  Insanity 

Insanity  may  occur  in  association  with  all  stages  of  the 
reproductive  process;  it  is  usual  to  describe  as  separate 
conditions  the  insanity  of  pregnancy,  the  insanity  of  the 
ptterperimn,  and  the  insanity  of  lactation.  Cases  occurring 
within  six  weeks  of  labour  are  classed  as  puerperal,  those 
occurring  later  as  cases  of  insanity  of  lactation ;  this  distinc- 
tion is  artificial,  for  puerperal  involution  is  not  completed  at 
the  sixth  week,  and  lactation  commences  on  the  third  day. 
The  term  '  reproductive  insanity '  may  conveniently  be  used 
to  include  all  three  of  these  varieties. 
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From  the  statistics  of  the  Lunacy  Commissioners  it 
appears  that,  among  female  patients  in  this  country,  cases  of 
reproductive  insanity  form  about  7  to  8  per  cent,  of  the  whole, 
the  incidence  being  rather  greater  in  public  than  in  private 
institutions.  From  the  records  of  259  case's  of  reproductive 
insanity  from  the  Claybury  Asylum  recorded  by  Jones,  it  ap- 
pears that  21-6  per  cent,  occurred  during  pregnancy,  46'0  per 
cent,  during  the  early  puerperium,  and  32'4  per  cent,  later 
than  the  sixth  puerperal  week.  With  regard  to  the  causes  of 
reproductive  insanity,  three  points  of  special  interest  may  be 
noted  :  (1)  about  25  per  cent,  of  all  cases  are  said  to  occur  in 
single  women,  and  in  cases  of  insanity  during  pregnancy  this 
preponderance  is  even  greater  ;  (2)  in  a  considerable  propor- 
tion of  cases  occurring  during  the  puerperium  signs  of  septic 
infection  are  present,  and  it  is  possible  that  the  toxic  con- 
dition of  the  blood  thus  induced  may  determine  the  outbreak 
in  patients  subject  to  hereditary  or  other  predispositions  to 
mental  instability ;  (3)  the  subjects  of  insanity  occurring  in 
connection  with  lactation  are  usually  debilitated  in  health  by 
previous  child-bearing  or  by  general  causes.  To  these  causes 
must  be  added  in  all  cases  the  general  personal  and  hereditary 
conditions  which  favour  the  occurrence  of  insanity.  Accord- 
ing to  Clouston,  the  frequency  of  puerperal  and  lactational 
insanity  is  about  1  to  every  400  confinements. 

Insanity  in  pregnancy  and  in  connection  with  lactation 
is  usually  of  the  depressed  melancholic  type,  and  is  associated 
with  tendencies  to  suicide  or  infanticide  ;  that  occurring  in 
the  puerperium  is  more  often  of  the  exalted,  maniacal,  type. 
In  pregnancy,  80  per  cent,  of  the  cases  occur  after  the 
fifth  month ;  in  the  puerperium,  according  to  Eigden,  over 
90  per  cent,  occur  during  the  first  fourteen  days ;  in  lactation 
cases  occur  with  almost  equal  frequency  from  the  second 
month  to  the  end  of  the  second  year.  In  puerperal  cases  the 
most  important  premonitory  symptom  is  sleeplessness,  which 
is  almost  invariably  met  with ;  when  associated  with  head- 
ache and  slight  fever  it  is  of  still  greater  significance.  The 
onset  of  the  diseas'e  is  often  an  acute  outbreak  of  mania, 
associated  with  great  violence  and  restlessness.  Depressed 
types  of  insanity,  however,  may  also  occur  in  the  puerperium. 

The  prognosis  of  reproductive  insanity  is  better  than  that 
of  any  other  variety  of  insanity  ;  from  70  to  80  per  cent,  of  all 
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eases  are  said  to  recover.  The  premonitory  sleeplessness  and 
headache  are  best  treated  by  large  doses  of  alcohol  and  by 
hypnotic  drugs.  When  the  disease  fully  manifests  itself,  the 
patient  should  be  immediately  removed  to  an  institution  for 
treatment. 

Sudden  Death  in  the  Puerperium 

Cases  of  sudden  death  in  the  puerperium  may  be  due  to 
syncope,  coma,  or  pulmonary  embolisvi. 

Syncope  is,  of  com-se,  most  Hkely  to  occur  in  subjects  of 
chronic  cardiac  disease  (either  valvular  or  myocardiac),  in 
cases  of  profound  chronic  anaemia,  and  in  cases  where  pro- 
fuse haemorrhage  has  accompanied  labour  or  followed  delivery. 
It  is  well  recognised  that  in  cases  of  mitral  stenosis  or 
incompetence  the  danger  is  by  no  means  over  when  the  child 
is  born  ;  in  a  considerable  proportion  of  cases  which  terminate 
fatally  cardiac  failure  occurs  in  the  first  week  of  the  puer- 
perium. In  some  rare  instances  shock  appears  to  be  the 
cause  of  the  syncope,  and  sudden  death  has  been  known  to 
follow  rapid  emptying  of  the  uterus,  as  in  precipitate  labour, 
in  apparently  healthy  persons. 

Syncope  can  only  be  treated  by  cardiac  stimulation  and 
the  administration  of  oxygen. 

Pulmonary  emholism  may  occur  during  pregnancy,  labour, 
or  the  puerperium.  It  may  be  caused  by  detachment  of  a 
portion  of  clot  from  a  healthy  thrombosed  uterine  sinus  by 
violent  coughing,  by  muscular  exertion  or  during  a  convul- 
sion ;  sometimes  it  appears  to  be  spontaneous.  Pulmonary 
emboli  of  this  kind  may  contain  a  portion  of  a  chorionic  villus 
which  has  entered  a  uterine  sinus  and  been  carried  thence 
to  the  lungs.  Occasionally  air  embolism  is  caused  by  the 
injection  of  air  into  the  uterus ;  this  has  followed  puerperal 
intra-uterine  douching,  or  intra-uterine  injections  of  glycerin 
for  induction  of  premature  labour,  when  these  procedures  have 
been  clumsily  carried  out  and  air  pumped  into  the  uterus. 
Lastly,  pulmonary  embolism  may  occur  in  cases  of  phleg- 
masia dolens  by  detachment  of  a  portion  of  the  femoral 
thrombus. 

Pulmonary  embolism  may  cause  instant  death,  but  this 
is  rare.  Usually  some  hours  elapse  during  which  certain 
symptoms  develop  which  vary  according  to  the  size  of  the 
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obstructed  vessel.  If  this  is  large,  extreme  air-hunger 
(dyspnoea),  with  cyanosis,  and  a  rapid  feeble  pulse  are  the 
chief  symptoms-;  if  the  vessel  is  small,  the  symptoms  resemble 
those  of  shock—  pallor,  cold  surface,  and  small  feeble  pulse. 
Eecovery  is  not  impossible  in  the  latter  case,  although 
naturally  the  prognosis  is  very  grave. 

The  only  treatment  possible  is  cardiac  stimulation  and 
administration  of  oxygen. 

Fuerperal  coma  may  occur  in  the  subjects  of  diabetes,  in 
connection  with  eclampsia,  or  from  cerebral  heemorrhage. 
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Paet  YI 
THE   NEW-BOEN  CHILD 

General  Management 

When  the  child  has  been  delivered  in  a  healthy  condition 
the  respiratory  process  is  commenced  almost  instantly,  and 
after  a  few  ineffectual  gasps  it  cries  lustily.  The  mouth 
and  throat  should  be  immediately  cleared  out  by  laying  the 
child  on  its  side  and  wiping  out  the  buccal  cavity  and 
pharynx  with  a  piece  of  wet  cotton-wool  twisted  round  the 
little  finger.  Delay  in  breathing  on  the  child's  part  may 
be  overcome  by  lightly  flicking  or  slapping  its  body,  or 
sprinkling  tepid  water  on  its  face  and  chest.  When  breathing 
has  been  started,  the  eyes  should  be  wiped  with  boric  lotion 
(1-40)  to  free  the  lids  from  vernix  caseosa,  &c. ;  if  a  purulent 
vaginal  discharge  has  been  present  during  pregnancy,  a 
solution  of  1-4,000  perchloride  of  mercury  should  be  used 
for  this  purpose,  and  afterwards  one  or  two  minims  of  a  1  per 
cent,  solution  of  nitrate  of  silver  introduced  into  the  lower 
eyelid  with  a  dropper ;  this  procedure,  introduced  by  Crede, 
is  a  reliable  prophylactic  against  ophthalmia  neonatorum. 
The  cord  may  be  divided  as  soon  as  it  has  ceased  pulsating, 
or  earlier  when  respiration  has  been  satisfactorily  established. 
Two  ligatures  of  twisted  thread  or  tape,  previously  boiled, 
should  be  applied,  one  about  an  inch  and  a-half  from  the  navel, 
the  other  an  inch  further  away ;  that  on  the  foetal  side  must 
be  tightly  tied  with  care,  and  the  cord  then  divided  with  a 
pair  of  sterilised  (boiled)  scissors.  Careful  antiseptic  pre- 
cautions are  required  in  ligaturing  and  dividing  the  cord  on 
account  of  the  danger  of  umbilical  sepsis  (see  p.  471). 

The  infant's  bath  is  usually  undertaken  by  the  nurse,  but 
the  medical  man  must  see  that  the  work  is  properly  done. 


448 


THE  NEW-BOEN  CHILD 


The  amount  of  vernix  caseosa^ varies  greatly  ;  when  there  is 
a  good  deal  it  can  best  be  removed  by  the  use  of  warm  olive 
oil  and  swabs  of  cotton-wool.  Unless  all  vernix  is  removed 
from  the  folds  of  skin  at  the  groins  and  axillae,  cutaneous 
irritation  will  afterwards  be  caused.  The  infant  may  then  be 
placed  in  a  bath  of  soap  and  water  at  a  temperature  of  100°  F. 
The  medical  man  must  afterwards  examine  the  child's  body 
and  make  sure  that  no  congenital  defect  is  present,  such  as  cleft 
palate  (which  would  hinder  suckling),  hernia,  undescended 
testicle,  or  imperforate  anus ;  the  immediate  recognition  of 
the  latter  defect  is  a  very  important  matter,  both  for  the 
credit  of  the  doctor  and  the  chances  of  survival  of  the  child. 
In  the  case  of  a  difficult  labour,  the  possibility  of  obstetric 
injuries  to  the  head  or  limbs  must  be  borne  in  mind.  The 
position  of  the  caput  in  head  presentations  may  be  noted  for 
confirmation  of  the  clinical  diagnosis  of  position  (see  p.  217). 
The  stump  of  the  cord  should  then  be  examined  to  make  sure 
that  the  ligature  is  secure,  and  a  sterilised  dressing  applied 
so  as  to  envelop  it  ;  or  the  cord  may  first  be  dusted  over  with 
powdered  boric  acid,  and  then  enclosed  in  boric  lint.  The 
scorched  linen  rag  which  is  popularly  employed  in  many  parts 
of  the  country  for  this  purpose  is  a  very  fair  approach  to 
a  sterilised  dressing.  The  nurse  must  take  the  greatest  care 
to  keep  the  cord  surgically  clean  during  the  process  of  shed- 
ding. The  child  should,  if  possible,  be  weighed  before  being 
dressed,  and  it  is  well  to  keep  a  regular  record  of  its  tempera- 
ture, taken  in  the  rectum. 

During  the  first  twenty-four  hours  the  infant  sleeps 
almost  continuously,  passes  a  little  clear  colourless  urine, 
and  usually  commences  the  evacuation  of  its  meconium.  If  it 
is  to  be  suckled  by  the  mother,  the  child  should  be  put  to  the 
breast  once  or  twice  during  the  course  of  the  first  day  ;  a  httle 
secretion  will  be  obtained  which  will  suffice  for  its  immediate 
needs,  and  is  believed  to  act  as  a  purgative,  thus  promoting 
the  expulsion  of  the  meconium. 


Infant  Feeding 

The  proper  food  for  the  new-born  child  is  its  mother'i 
milk;  unless  definite  and  valid  reasons  exist  for  feeding  i 
in  some  other  manner,  every  child  should  be  suckled  by  iti 
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mother  for  the  first  three  to  six  months  of  its  life.  This 
is  best  for  the  infant  because  it  is  receiving  a  natural  food 
suited  to  its  special  requirements,  and  best  for  the  mother 
because  a  period  of  mammary  activity  is  a  valuable  aid  to  the 
processes  of  involution  in  the  genital  tract. 

Gontra-indications  for  SitcMing.— These  may  be  briefly 
stated,  and  require  little  or  no  comment : 

General.    (1)  Pulmonary  tuberculosis  in  all  stages. 

(2)  Valvular  lesions  of  the  heart  with  incom- 

plete compensation. 

(3)  SyphiHs  acquired  during  pregnancy. 

(4)  Acute  illness  of  any  kind. 

Local.       (1)  Severe  fissures  of  the  nipple. 

(2)  Acute  mastitis,  with  or  without  suppuration. 

(3)  Absence  of  secretion. 

(4)  Incurable  retraction  of  the  nipple. 

Infantile.  (1)  Inability  to  suck.  ^  fec/^^iyu.-^ '^-^^^'^^^^  ^fW^ 

(2)  Digestive  disturbances. 

(3)  Loss  of,  or  failure  to  gain,  weight. 

Composition  and  Characters  of  Human  Milk. — The  re- 
action of  human  milk  is  alkaline,  but  on  exposure  to  the  air 
it  rapidly  changes  by  lactic  acid  fermentation,  becoming  first 
neutral  and  finally  acid.  Its  specific  gravity  varies  between 
1030  and  1034,  and  it  contains  about  88  per  cent,  of  water. 
In  solution  are  found  sugar  (lactose),  certain  nitrogenous 
substances  (casein  and  a  small  proportion  of  lactalbumen  or 
whey  proteid),  inorganic  salts  (chloride  of  sodium,  phosphates 
of  lime,  sodium,  potassium,  and  magnesium),  and  traces  of 
free  gases  (carbonic  acid,  oxygen,  nitrogen).  These  various 
constituents  are  constantly  present,  but  their  proportions  vary 
at  different  periods  of  the  puerperium ;  the  following  table 
has  been  compiled  by  Cameron  and  Soldner  from  a  recent 
series  of  observations,  and  their  results  have  been  generally 
confirmed  by  others  : 


Period 

Proteids 

Fat 

Sugar 

Mineral  Salts 

1st  week 
2nd  „ 
4th  „ 

3rd  month  . 

2-0  % 
1-6  % 
1-1  % 
1-0  % 

2-  8  % 

3-  1  % 
3-8% 
2-9% 

5-  4  % 

6-  2  % 
6-4  o/„ 
6-7  % 

0-34  % 
0-27  % 
0-22  % 
0-20  % 

29 
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An  analysis  of  94  samples  of  human  milk  by  Carter  and 
Richmond,  taken  at  varying  periods  of  the  first  month  of  the 
puerperium,  gives  the  following  arithmetical  mean  : 

Specific  gravity  1031  to  1030 

Water  88-04 

Proteid  1-97 

Fat  3-07 

Sugar  6-59 

Ash  (salts)  0-26 

It  will  thus  be  seen  that  the  secretion  of  the  first  week 
contains  the  largest  proportion  of  proteids  and  salts;  after  this 
period  the  proportions  of  these  constituents  steadily  diminish. 
Fat  is  found  to  increase  up  to  the  end  of  the  first  month, 
and  then  to  fall  considerably ;  sugar  steadily  increases  in 
proportion  to  the  end  of  the  third  month.  The  average  ratio 
of  proteids  to  carbohydrates  (sugar  and  fat  combined)  is  1  to  3g. 
Human  milk  is  to  be  regarded  as  a  food  of  somewhat  variable 
composition,  and  it  is  probable  that  a  corresponding  variation 
exists  in  the  nutritional  requirements  or  the  digestive  capacities 
of  infants.  The  mammary  secretion  of  a  multipara  is  believed 
to  be  less  variable  in  amount  and  constitution  than  that  of  a 
primipara.  Variation  in  the  proportion  of  proteid,  fat,  and 
sugar  in  human  milk  appears  to  exert  little  influence  upon  the 
progress  of  the  child. 

The  daily  amount  secreted  by  the  mammary  glands  is 
estimated  at  from  1,000  to  1,200  grammes.  The  presence  of 
micro-organisms  in  the  milk  of  healthy  women  has  been 
already  mentioned  (p.  438). 

Diet  is  an  important  factor  in  maintaining  the  process  of 
lactation  ;  food  rich  in  proteids  and  carbohydrates,  but  simple 
in  form,  and  accompanied  by  a  liberal  allowance  of  fluid,  is 
best  for  a  nursing  woman.  In  such  a  diet  milk  will  obviously 
form  an  important  item.  Alcohol  is  not  necessary.  Fruit 
and  green  vegetables  niust  be  taken  with  caution,  as  they^ 
frequently  affect  the  milk  so  as  to  cause  digestive  disturbances 
in  the  child.  The  greater  number  of  purgative  drugs  also 
find  their  way  into  the  lacteal  secretion  and  act  upon  the 
child,  castor  oil  being  the  chief  exception.  The  quality  of 
the  lacteal  secretion  may  be  injuriously  affected  by  nervous 
shock,  emotion,  fits  of  anger,  hysteria,  and  other  nervous 
disturbances,  but  we  have  no  precise  knowledge  of  the  nature 
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of  the  changes  which  occur  in  it.  From  this  it  follows  that 
women  of  a  pronounced  neurotic  temperament  do  not  make 
good  nurses.  When  menstruation  occurs  in  nursing  women, 
the  monthly  period  is  accompanied  by  a  diminution  in  the 
total  amount  of  the  mammary  secretion  and  an  increase  in 
the  proportion  of  sohds.  The  effect  of  pregnancy  is  variable, 
and  often  no  influence  at  all  appears  to  be  exerted  by  it  on  the 
mammary  function. 

Growth  and  Progress  of  the  Child.— The  only  true  test 
of  successful  feeding  is  the  condition  of  the  child.  It  must 
be  recollected  that  sometimes  a  child  does  not  thrive  upon 
its  mother's  milk  even  when  the  mother  is  healthy  and  the 
mammary  secretion  abundant  and  apparently  normal.  During 
the  first  three  days  it  loses  weight  owing  to  the  evacuation 
of  the  meconium  and  to  loss  of  fluid  through  the  kidneys 
and  the  lungs ;  this  loss  seldom  exceeds  five  or  six  ounces, 
but  in  the  child  of  a  primipara  loss  of  weight  may  continue 
up  to  the  fifth  or  sixth  day  owing  to  tardy  establishment  of 
full  mammary  activity.  At  the  end  of  the  first  week  the  loss 
ought  to  have  been  made  up  and  the  weight  at  birth  regained, 
but  it  is  not  uncommon  for  progress  to  be  slower  than  this. 
During  the  remainder  of  the  first  month  a  gain  of  four  to 
seven  ounces  a  week  is  satisfactory. 

About  the  third  or  fourth  day  the  character  of  the  infant's 
motions  begins  to  alter  ;  the  meconium  disappears,  and  faecal 
matter,  yellow  in  colour,  alkaline  in  reaction,  and  of  the  con- 
sistence of  custard,  takes  its  place.  Three  or  four  motions 
are  usually  passed  daily.  Digestive  disturbances  immediately 
affect  their  character  (see  p.  460).  The  umbilical  cord  should 
undergo  dry  aseptic  necrosis  ;  a  line  of  demarcation  forms  at 
its  junction  with  the  abdominal  wall,  and  about  the  fifth  or 
sixth  day  (see  figs.  213  and  222)  it  separates  spontaneously, 
leaving  a  small  clean  ulcer,  which  cicatrises  rapidly.  It  is, 
however,  not  very  uncommon  for  the  cord  to  undergo  a  moist 
"form  of  necrosis  without  offensive  odour,  and  under  these 
circumstances  separation  may  be  delayed  until  the  second  or 
even  the  third  week.  A  cord  in  this  condition  must  be  treated 
with  the  most  scrupulous  care,  and  kept  covered  with  boric 
acid,  or  some  non-irritating  antiseptic  such  as  aristol.  The 
skin  of  a  healthy  infant  often  desquamates  during  the  first 
week,  and  may  become  yellowish  in  colour,  suggesting  jaundice  ; 
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this  is  due  to  absorption  of  pigment  into  the  blood  from 
hfemolytic  changes  occurring  in  the  liver. 

When  suckling  by  the  mother  is  impracticable  from  the 
first,  or  has  to  be  prematurely  abandoned,  the  infant  may  be 
brought  up  by  artificial  feeding  or  by  a  wet-nurse. 

Artificial  Feeding. — Two  substitutes  for  human  milk 
may  be  employed — viz.  the  milk  of  the  cow  and  the  ass  ;  the 
comparative  composition  of  these  three  is  shown  in  the 
following  table  (Rotch)  : 


Human  Milk 

Cow's  MUk 

Aes'b  Milk 

Sp.  G.    .  . 

Proteid  .... 

Fat  

Sugar  .... 
Salts  .... 

1028  to  34 
lto2  % 
3„4  % 
6„7  % 
0-1  „  0-2  % 

1032 

3-  5  % 

4-  0  % 
4-5  0/^ 
0-7  % 

1030 

2-2  0/^ 
1-6% 

6-1% 
0-5  % 

During  recent  years  an  elaborate  study  has  been  made  of 
the  composition  of  cow's  milk  and  the  variations  which  it 
undergoes.  It  has  been  found  that,  while  the  average  com- 
position is  as  stated  in  the  table,  wide  variations  occur  in  the 
milk  of  different  kinds  of  cows,  and  also  in  the  milk  of  any 
single  animal  from  day  to  day.  By  using  the  mixed  milk  of 
a  herd,  greater  uniformity  of  composition  can  be  obtained 
than  with  the  milk  of  a  single  animal.  This  is  directly 
the  contrary  of  what  was  formerly  believed  to  be  the  case. 
We  have  seen  that  human  milk  is  also  subject  to  consider- 
able variations  in  composition;  according  to  Rotch,  this  is 
especially  the  case  with  the  proteids,  which  may  vary 
from  1-08  per  cent,  to  4-14  per  cent,  without  producing 
any  ill  effect  upon  the  child.  It  will  accordingly  be  under- 
stood that  the  above  table  sets  forth  the  average  proportions 
only. 

It  may  be  said  generally  that  cow's  milk  differs  from 
human  milk  in  being  acid  in  reaction,  in  containing  con- 
siderably less  sugar  and  considerably  more  proteid,  while 
the  percentage  of  fat  is  about  the  same  ;  further,  the  proteids 
of  cow's  milk  differ  in  being  less  easily  digestible  than  those 
of  human  milk.  Milk  proteids  are  of  two  kinds  :  caseinogen 
or  coagulable  proteid— i.e.  coagulable  by  the  enzyme  of 
rennet  and  whey  proteids  or  non-coagulable  proteids— i.e. 
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those  which  remain  in  solution  after  coagulation  with  rennet. 
The  proportions,  according  to  Koenig,  are  : 

Human  Cow 
Caseinogen    ....  0-59  %  2-88  % 

Whey  proteid        .       .       ■  1-23  %  0-53  % 

The  practical  result  of  this  difference  is  that  the  curd  of  cow's 
milk  is  coarser  and  more  difficult  to  digest  than  that  of 
human  milk. 

It  must  also  be  borne  in  mind  that  cow's  milk  is  liable 
to  contamination  with  pathogenic  organisms,  and  certain 
epidemic  diseases,  such  as  scarlet  fever  and  diphtheria,  or 
such  endemic  diseases  as  tuberculosis,  may  be  propagated  by- 
it..  And,  lastly,  cow's  milk  may  become  altered  by  fermenta- 
tion, so  as  to  set  up  acute  gastro-intestinal  irritation  in 
infants.  The  same  result  may  possibly  accrue  from  the  use 
of  such  preservatives  as  boric  acid,  which  are  often  added  to' 
milk  in  hot  weather  in  order  to  prevent  the  occurrence  of 
fermentation. 

Ass's  milk  closely  resembles  human  milk  in  composition, 
not  only  as  regards  the  proportions  of  its  elements,  but  also,  it 
is  believed,  in  the  digestibility  of  its  proteids.  The  amount  of 
fat  is,  however,  much  less  than  in  human  milk.  The  remarks 
made  as  to  the  contamination  of  cow's  milk  apply  equally  to 
ass's  milk.  The  practical  objection  to  the  use  of  ass's  milk  is 
that  it  cannot  be  obtained  except  in  large  towns,  and  its  cost 
is  prohibitive  to  all  but  the  rich.  Accordingly  the  staple 
substitute  for  human  milk  is  cow's  milk. 

The  preparation  of  cow's  milk  for  infant  feeding  is  a 
matter  of  the  highest  practical  importance  ;  the  two  important 
steps  are  sterilisation,  and  modification  in  composition. 

Sterilisation. — The  simplest  way  to  sterilise  milk  is  to 
boil  it  for  ten  minutes  ;  the  boiling-point  of  milk  is  220°  F. 
This  destroys  all  bacteria,  including  their  spores.  The 
objections  to  boiling  are  (1)  that  it  impairs  the  flavour  of 
the  milk ;  (2)  that  it  destroys  certain  elements,  of  unknown 
composition,  upon  which  its  antiscorbutic  properties  depend. 
Constipation,  scurvy,  and  rickets  are  believed  to  be  produced 
by  its  prolonged  use.  Boiling  is  therefore  not  to  be  advised. 
The  second  method  is  to  place  the  milk  to  be  sterilised  in  a 
water-bath,  raise  the  water  to  the  boiling-point,  maintain  it 
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at  this  temperature  for  twenty  minutes,  and  then  remove  the 
vessel  containing  the  milk  and  allow  it  to  cool.  If  the  milk- 
containmg  vessel  is  only  three-fourths  immersed  in  the  boiling 
water  the  temperature  of  the  milk  does  not  rise  much  above 
180°  F.  This  method  is  often  spoken  of  as  '  sterilisation.' 
A  third  method  is  to  employ  a  water  bath  in  the  same  manner, 
but  to  raise  the  temperature  of  the  water  only  to  170°-175°  F., 
and  maintain  it  at  that  temperature  for  thirty  to  forty  minutes. 
The  temperature  of  the  milk  will  be  about  i60°  F.  This  is 
often  called '  Pasteurisation.'  '  Sterilisation,'  so-called,  destroys 
practically  all  germs  except  the  anthrax  bacillus,  but  does  not 
destroy  their  spores.  '  Pasteurisation  '  produces  much  the 
same  result,  and  if  repeated  two  or  three  times,  milk  may  be 
rendered  absolutely  sterile  in  this  manner.  It  may  be  recol- 
lected that  human  milk  is  not  sterile,  and  may  even  at  times 
contain  pathogenic  organisms ;  it  is  therefore  unnecessary  to 
aim  at  the  absolute  sterilisation  of  cow's  milk  ;  the  destruction 
of  living  organisms  is  probably  sufficient.  Unknown  chemical 
changes  are  induced  in  milk  by  heat,  and  it  is  therefore 
desirable  to  employ  the  method  in  which  the  temperature 
used  is  the  lowest. 

It  must  be  recollected  that  the  ill  effects  of  contamination 
of  milk  may  not  be  entirely  obviated  even  by  these  methods, 
for  toxins  may  be  present,  and  these  cannot  be  destroyed  by 
heat.  The  securing  of  a  fresh  and  uncontaminated  supply 
therefore  remains  a  matter  of  great  practical  importance. 

Modification.— The  composition  of  cow's  milk  can  be 
approximated  to  that  of  human  milk  in  respect  of  the  pro- 
portions of  the  principal  ingredients.    First  the  milk  is  diluted 
to  reduce  the  percentage  of  proteids  to  about  one-fourth ;  this 
will  be  done  by  adding  three  parts  of  diluent  to  one  of 
milk.    But  this  procedure  will  reduce  the  proportions  of  fat 
and  sugar  to  a  point  much  below  their  level  in  human  milk ; 
therefore  fat  in  the  form  of  cream,  and  sugar  in  the  form  of 
lactose,  are  added  to  the  diluted  milk  in  order  to  bring  up 
their  proportions  to  the  proper  level.    Thus,  if  one  part  of 
milk  is  diluted  with  three  parts  of  water,  the  proteid  in  the 
mixture  will  be  about  1  per  cent. ;  this  is  a  little  too  low,  but 
as  cream  contains  the  same  proteids  as  milk,  the  addition  of 
cream  raises  the  percentage  of  proteid  to  a  point  which  is 
sufficient.    Cream  as  sold  at  dairies  varies  in  the  percentage  of 


INFANT  FEEDING 


455 


fat  which  it  contains,  from  10  per  cent,  to  20  per  cent. ;  when 
in  the  case  of  delicate  children  accuracy  is  desirable,  the  fat 
may  be  estimated  at  a  laboratory.  A  sufficiently  exact  10  per 
cent,  cream  can  be  prepared  domestically  by  allowing  a  quart 
of  fresh  whole  milk  to  stand  in  a  quart  measure  for  six 
hours :  the  upper  eight  ounces  will  consist  of  10  per  cent, 
cream ;  or,  if  more  exact  proportions  are  desirable,  a  separated 
(centrifugalised)  standardised  cream  of  16  per  cent,  can  be 
obtained  from  most  of  the  large  dairies.  By  dilution  of  one 
to  three,  the  proportion  of  sugar  is  reduced  to  about  one-sixth 
of  the  required  amount.  A  little  is  replaced  by  the  added 
cream ;  the  remamder  can  be  made  up  with  lactose. 

Although  the  proportion  of  the  chief  ingredients  can  be 
thus  adjusted,  certain  differences  will  remain — viz.  the  acid 
reaction,  and  the  comparatively  high  percentage  of  caseinogen 
(coagulable  proteid).  The  reaction  can  be  adjusted  by  using 
lime  water  as  a  portion  of  the  diluent ;  the  digestibility  of  the 
proteids  can  be  increased  by  the  use  of  citrate  of  sodium  in  ^ 
doses  of  one  grain  to  each  ounce  of  the  prepared  food.  This 
salt  possesses  the  useful  property  of  retarding  the  coagulation 
of  all  forms  of  albumen. 

A  modified  milk  suitable  for  the  first  week  of  infant  life 
may  therefore  be  made  up  as  follows  : 


The  pint  of  food  thus  prepared  is  sterilised  before  use  by 
one  or  other  of  the  methods  just  described.  The  most  con- 
venient apparatus  is  that  of  Soxhlet  (fig.  229).  During  its  first 
week  of  life  the  infant  requires  about  ten  feeds  in  twenty-four 
hours.  Into  each  of  the  ten  bottles  provided,  sufficient  of  the 
feeding  mixture  is  poured  to  make  one  feed.  All  the  bottles 
are  simultaneously  heated  in  the  water-bath  to  the  temperature 
desired  and  their  mouths  closed  with  the  special  rubber  cap 
supplied.  They  are  then  removed,  and  as  the  contents  of  the 
bottles  cool  the  rubber  caps  become  drawn  in  by  atmospheric 
pressure,  rendering  them  practically  air-tight.  Thus  the  day's 
supply  is  prepared  without  undue  trouble. 


Whole  milk 
Water 
Lime  water 


5  oz. 
13  oz. 
11  oz. 
2i  drs. 


Cream  (10  %) 


Lactose 

Citrate  of  soda  . 


.  2  tablespoonfuls 
.  20  grs. 
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The  amount  for  each  feed  dunng  the  first  week  is  li-  ounce. 
At  the  beginning  of  the  second  week  the  amount  is  increased 
to  2  ounces,  and  the  proportion  of  milk  and  diluent  to  milk  1, 
diluent  2  ;  the  remaining  ingredients  are  unaltered.   The  feeds 


FiQ.  229. — Soxhlet's  Mn.K  Sterxijser. 


should  be  given  every  two  hours  in  the  day,  and  every  three 
hours  at  night,  and  when  the  child  is  four  weeks  old,  2.^  ounces 
can  be  given  at  each  feed.  The  degree  of  concentration  should 
be  gradually  raised  thus  :  fourth  week,  milk  6^,  diluent  13 1 ; 
fifth  week,  milk  8,  diluent  12 ;  sixth  week,  milk  9,  diluent  11 ; 
eighth  week,  milk  10,  diluent  10  (in  20  ounces).  Whole  milk 
can  generally  be  taken  by  an  infant  three  months  old. 

A  bottle,  with  a  large  rubber  teat,  and  without  tubing, 
should  be  employed ;  after  use,  the  bottle  and  the  rubber 
teat  should  both  be  boiled  for  ten  minutes,  and  kept  im- 
mersed in  boric-acid  lotion  until  again  required.  The  infant's 
mouth  should  receive  the  same  attention  as  in  breast  feeding 
(p.  404). 

Healthy  infants  with  normal  digestive  capacity  almost 
invariably  thrive  upon  this  method  of  feeding.  Delicate 
infants  are  sometimes  unable  properly  to  digest  cow's  milk, 
and  some  further  modification  is  then  required.  The  common 
signs  that  the  food  is  unsuitable  are  (1)  restlessness  and 
crying  after  feeding  ;  (2)  looseness  of  the  bowels  or  diarrhoea ; 
(3)  acid  fermentation  of  the  stools,  accompanied  by  green 
colour ;  (4)  presence  of  fragments  of  undigested  curd  in  the 
stools;  (5)  failure  to  gain,  or  loss  of,  weight.  Under  such 
circumstances  cow's  milk  diluted  and  modified  in  the  manner 
above  described,  and  then  peptonised  for  periods  varying  from 
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ten  to  thirty  minutes,  may  be  used.  This  preparation  is  easily 
digested  ;  however,  infants  gain  in  weight  but  slowly  upon  it, 
and  its  use  for  prolonged  periods  is  undesirable.  A  very  useful 
substitute  for  milk  may  be  found  in  a  mixture  of.  whey  and 
cream,  usually  called  the '  whey-cream  mixture.'  Whey  differs 
from  whole  milk  in  being  almost  entirely  free  from  the 
coagulable  proteids,  and  in  containing  but  a  small  percentage 
of  fat.  The  composition  of  whey,  according  to  Koenig,  is  as 
follows  : 


Proteid 

Fat 

Sugar 


0-86% 
0-32  % 
4-90% 


Salts 
Water 


0-63%. 
93-38  % 


The  proteid  elements  which  are  most  difficult  to  digest 
having  been  eliminated,  this  food  is  very  suitable  for  premature 
or  delicate  infants  and  may  be  given  in  the  proportions  of  whey 
5iss.,  cream  5j.  for  each  feed.  The  mixture  must  of  course  be 
sterilised. 

In  America  a  system  of  modifying  cow's  milk  by  labora- 
tory processes  so  that  the  various  ingredients  may  be  combined 
in  any  required  proportions  {humanised  milJc)  has  been  widely 
adopted,  and  it  is  customary  for  the  physician  to  prescribe  the 
exact  composition  of  the  milk  he  orders,  and  vary  it  from 
week  to  week  as  he  may  think  desirable.  In  this  country 
'  humanised  milk  '  can  be  obtained  in  London  and  the  larger 
provincial  towns.  If  the  sanitary  condition  of  the  dairy  or  of 
the  farm  from  which  the  milk  is  obtained  is  open  to  suspicion, 
condensed  milk  may  be  used  instead  of  cow's  milk  ;  in  the 
first  week  the  dilution  should  be  1  to  16,  rising  to  1  to  12 
for  the  remainder  of  the  first  month.  The  addition  of  sugar 
is  unnecessary. 

Mixed  Feedifig. — When  the  mammary  secretion  is  in- 
sufficient in  quantity  for  the  child's  needs,  but  otherwise  suit- 
able, artificial  feeding  should  be  used  in  addition,  breast  and 
bottle  being  given  alternately,  or  the  one  in  the  daytime,  the 
other  at  night.    Infants  thrive  well  upon  this  method. 

If  serious  difficulty  is  experienced  in  feeding  the  infant 
upon  cow's  milk,  and  ass's  milk  is  not  available,  a  wet-nurse 
is  the  only  remaining  alternative,  and  the  value  of  this 
method  of  feeding  delicate  infants  cannot  be  over-estimated. 
It  would  be  much  more  widely  employed  but  for  the  difficulty 
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so  frequently  experienced  of  obtaining  the  services  of  a  suitable 
nurse. 

Wet-nursing.— The  selection  of  a  wet-nurse  throws  a 
serious  responsibility  upon  the  medical  man.  He  must  be 
satisfied  that  the  breasts  are  secreting  freely,  the  nipples 
healthy  and  well-formed,  and  the  genital  organs  healthy. 
She  should  be  a  multipara  with  a  child  of  about  the  same 
age  as  the  one  she  is  to  nurse ;  she  and  her  child  must  both 
be  free  from  any  taint  of  constitutional  disease.  In  addition 
she  must  be  cleanly  in  habits  and  of  good  moral  character. 
It  is  therefore  necessary  for  the  medical  man  to  make  a 
complete  physical  examination  of  the  mother  and  her  child 
before  selecting  a  wet-nurse.  It  is  difficult  to  obtain  the 
services  of  women  of  respectable  character  as  wet-nurses,  and 
in  any  case  the  greatest  care  is  required  to  ensure  against 
frauds  which  a  candidate  may  easily  practise,  as,  for  instance, 
the  substitution  of  another  child  for  her  own.  A  syphilitic 
infant  must  not  be  brought  up  by  a  wet-nurse. 

Management  of  Premature  Infants.  —  Much  greater  care 
is  required  in  the  management  of  a  seven-months  infant  than  of 
one  at  full  term,  for  prematurity  implies  a  low  heat  production 
and  indifferent  digestive  activity.  Incubation  of  premature 
infants  has  been  much  employed,  but  it  is  doubtful  whether  this 
is  really  necessary,  except  in  the  case  of  infants  of  not  more 
than  three  pounds'  weight.  The  incubator  generally  used  in  this 
country  (fig.  230)  is  heated  by  hot-water  bottles,  which  are  placed 
in  a  closed  chamber  under  the  bed  ;  ventilation  is  permitted  by 
apertures  of  entrance  which  communicate  with  this  chamber, 
and  apertures  of  exit  under  the  roof ;  a  thermometer  fixed  to  one 
of  the  glass  walls  enables  the  temperature  to  be  kept  under 
observation.  A  fairly  uniform  temperature  can  be  maintained 
(about  85°  to  90°  F.),  but  ventilation  is  very  imperfect,  and 
the  infant  undoubtedly  suffers  from  want  of  fresh  air.  Experi- 
ence shows  that  equally  good  results  may  be  obtained  by  keep- 
ing the  child  in  a  warm  well-ventilated  room  (about  70°  F.) ; 
it  should  be  screened  from  draughts,  and  the  bed  in  which  it 
lies  can  be  kept  at  a  temperature  of  about  100°  F.  by  the  use 
of  hot-water  bottles  rolled  up  in  blankets.  The  child  should 
not  be  dressed  in  the  ordinary  manner,  but  wrapped  up  in 
sheets  of  cotton-wool  or  Gamgee  tissue.  It  should  be  disturbed 
^    as  little  as  possible,  and,  although  bathing  is  not  advisable, 
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the  skin  may  be  kept  clean  by  the  daily  use  of  olive  oil,  with 
which  the  whole  body  should  be  freely  smeared  ;  this  probably 
has  also  a  certain  nutritive  value,  some  of  the  fat  being 
absorbed  by  the  skin. 

Feeding  may  present  some  difficulties.  Premature  infants 
weighing  four  to  five  pounds  can  usually  take  the  breast  satis- 


FiG.  230. — Incubator  fob  Prematttrb  Infants. 


factorily ;  if  not,  the  breast  milk  may  during  the  first  few  days  be 
withdrawn  by  a  breast-pump,  and  administered  with  a  spoon  ; 
this,  however,  cannot  be  continued  for  long.  Cow's  milk  when 
used  must  be  given  more  dilute — i.e.  with  a  larger  proportion  of 
water — than  in  the  case  of  a  full-time  child,  and  the  strength 
must  be  very  cautiously  increased.  Sodium  citrate  is  particu- 
larly useful  in  assisting  the  digestion  of  the  caseinogen. 
Humanised  milk  or  the  whey-cream  mixture  are  especially 
useful  in  feeding  premature  infants.  The  quantity  given  each 
time  must  be  small,  and  during  the  first  week  it  is  best  to  feed 
the  infant  every  hour. 

If  the  child  cannot  suck  through  a  teat,  the  food  should 
be  dropped  gently  and  slowly  into  its  mouth  through  a  glass 
pipette.  Sometimes  premature  infants  are  at  first  too  feeble 
to  swallow,  and  they  must  then  be  fed  through  a  narrow  soft 
rubber  catheter  passed  into  the  stomach.  After  the  first  week 
the  intervals  of  feeding  may  be  lengthened,  and  the  total 
amount  ^er  diem  gradually  increased. 
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Digestive  Disturbances.— In  breast-fed  babies  digestive 
disturbances  are  rare  when  the  mother  is  healthy,  the  con- 
dition of  the  mammary  glands  satisfactory,  and  the  necessary 
precautions  are  observed  in  keeping  the  nipples  and  the  child's 
mouth  clean.  In  bottle-fed  babies  they  are  much  more 
common,  and  are  due  either  to  the  kind  of  food  in  use  being 
unsuitable  to  the  child,  or  from  failure  to  observe  the  neces- 
sary rules  of  cleanliness  already  laid  down.  Digestive  dis- 
turbances are  indicated  in  infants  by  abdominal  symptoms 
such  as  colic,  vomiting,  constipation,  or  diarrhcea  ;  by  the 
parasitic  eruption  known  as  thrush,  and  by  loss  of  weight  or 
failure  to  increase  in  weight.  Colic  is  indicated  by  attacks  of 
violent  screaming,  in  which  the  legs  are  drawn  up  to  the 
abdomen ;  the  attacks  are  often  suddenly  relieved  by  the 
passage  of  flatus.  Diarrhoea  is  usually  accompanied  by  a 
greenish  discoloration  of  the  stools,  the  result  of  an  acid 
fermentation,  and  frequently  they  contain  fragments  of  un- 
digested milk  curd.  It  also  usually  causes  redness  and  irrita- 
tion of  the  skin  around  the  anus,  which  may  spread  over  the 
buttocks  and  inner  sides  of  the  thighs.  Thrush  is  charac- 
terised by  the  appearance  of  a  crop  of  slightly  elevated,  circular, 
white  spots  in  the  mouth  and  throat,  and  sometimes  within 
and  around  the  anus.  They  are  due  to  a  fungus — o'idium 
albicans — which  can  be  readily  detected  by  the  microscope  in 
the  scrapings  from  these  patches.  It  is  always  accompanied 
by  some  or  all  of  the  symptoms  of  disturbed  digestion.  On 
inquiry,  the  condition  can  usually  be  traced  to  the  use  of 
dirty  bottles  or  teats,  or  to  lack  of  attention  to  the  child's 
mouth.  Wasting  from  unsuitable  feeding  must  be  distin- 
guished from  constitutional  conditions  such  as  syphilis. 

Digestive  disturbances  are  to  be  treated  not  so  much  by 
drugs  as  by  regulation  of  the  quantity  and  quality  of  the  food, 
and  by  strict  attention  to  cleanliness.  A  common  error  in 
artificial  feeding  is  giving  the  food  in  a  too  concentrated  state  ; 
no  rule  will  apply  to  every  case,  and  increased  dilution  may 
often  be  advisable  even  when  the  food  is  apparently  not  too 
concentrated.  Barley  water  or  rice  water  may  be  used  instead 
of  plain  water  for  diluting  the  milk  in  digestive  disturbances. 
If  the  child  does  not  thrive  on  cow's  milk  prepared  in  the 
manner  described,  a  wet-nurse  or  a  supply  of  '  humanised  ' 
milk  or  of  ass's  milk  should  be  obtained  instead.  Constipation 
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can  often  be  relieved  by  a  slight  alteration  in  the  food :  in- 
creased dilution  or  the  addition  of  an  excess  of  cream  will 
often  suffice.  Drugs  should  be  avoided,  but  sj.  of  olive  oil 
may  be  given  occasionally  when  required.  Diarrhoea  is  best 
treated  by  a  single  dose  of  a  mixture  of  castor  oil  3ss.,  with 
olive  oil  siss.,  followed  by  a  change  of  feeding.  The  poor 
often  administer  starchy  food  to  very  young  infants  ;  this  is 
quite  unsuitable,  for  the  amylolytic  digestive  ferments  are 
undeveloped  in  the  infant.  Another  common  error  is  the 
use  of  artificially  prepared  patent  foods  for  infants ;  these  are 
all  deficient  in  fat,  which  is  one  of  the  most  useful  and  most 
easily  digested  elements  of  an  infant's  food,  and  wasting  is 
accordingly  very  apt  to  occur.  Thrush  needs  no  special 
treatment  beyond  the  cleansing  of  the  mouth  with  boro- 
glyceride,  and  attention  to  the  food  and  to  the  condition  of  the 
bottles  and  teats. 

Acute  g astro-enteritis  may  result  from  persistence  in  un- 
suitable feeding,  or  from  infection  of  the  alimentary  canal  by 
contaminated  milk.  It  is  almost  unknown  in  breast-fed 
babies.  It  is  one  of  the  most  serious  disorders  of  early 
infancy,  and  is  attended  by  a  high  mortality.  The  chief 
symptoms  are  persistent  vomiting  and  diarrhoea,  with  collapse, 
indicated  by  coldness  and  cyanosis  of  the  face  and  limbs. 
There  is  usually  great  irritation  and  some  excoriation  of  the 
skin  of  the  buttocks,  and  general  cutaneous  eruptions  of  dif- 
ferent types  and  distribution  are  often  present.  The  treatment 
is,  in  the  first  place,  to  stop  the  administration  of  food  entirely 
for  twenty-four  to  forty-eight  hours,  or  to  give  the  infant  only 
plain  water  or  albumen-water  in  small  quantities.  Then  a 
wet-nurse  should  be  obtained,  if  this  is  practicable  ;  if  not,  the 
whey-cream  mixture  may  be  cautiously  given  or  well-diluted 
peptonised  cow's  milk.  The  question  of  food  is  all-important, 
drugs  being  of  little  use. 

Obstetric  Injuries  and  Diseases  of  the  Foetus 

Asphyxia  Neonatorum  (Still-birth). — Asphyxia,  which 
literally  means  pulselessness,  has  come  by  usage  to  mean 
mterruption  of  the  respiratory  function,  and  is  now  used  in 
this  sense  only.  Asphyxia  in  the  new-born  child  may  arise 
in  utero  from  complications  of  labour,  in  which  case  the  child 
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is  born  aBphyxiated  (intra-uterine  suffocation) ;  or  it  may  arise 
from  failure  to  establish  pulmonary  respiration  when  born,  in 
which  case  the  asphyxia  comes  on  after  delivery.  The  latter 
is  very  rare,  the  former  is  common. 

Eespiration  as  it  is  found  in  the  fcBtus  in  utero  consists  in 
a  gaseous  exchange  between  the  foetal  blood  and  the  maternal 
blood  effected  through  the  placenta.  Therefore  anything 
which  causes  interruption,  partial  or  complete,  of  the  placental 
circulation,  either  foetal— through  the  villi,  or  maternal — 
through  the  inter-villous  spaces,  will  tend  to  induce  intra- 
uterine asphyxia.  The  following  conditions  may  accordingly 
cause  it :  (a)  Premature  detachment  of  the  placenta  (ante- 
partum haemorrhage).  (&)  Compression  of  the  cord  (cord 
prolapsed,  or  tightly  coiled  round  the  foetus,  or  caught  by  the 
after-coming  head),  (c)  Tonic  uterine  contraction,  causing 
continuous  compression  of  the  placenta.  These  conditions 
may  all  be  complicated  by  blocking  of  the  foetal  air-passages 
with  fluids  from  premature  respiration  in  utero,  due  either 
to  cutaneous  stimulation  (breech  cases),  or  to  partial  inter- 
ference with  the  placental  circulation,  which,  by  causing 
accumulation  of  carbonic  acid  in  the  blood,  stimulates  the 
respiratory  centre  before  paralysing  it. 

Failure  to  establish  the  pulmonary  respiratory  function 
after  birth  may  be  due  to  {a)  head-injuries  causing  inter- 
ference with  the  action  of  the  respiratory  or  vaso-motor 
centres  in  the  medulla ;  and  (&)  such  congenital  defects  as 
stenosis  of  the  trachea  or  the  pulmonary  artery.  Obviously 
cases  may  be  met  with  in  which  the  causation  is  complex — 
e.g.  blocking  of  the  air-passages  with  fluids  may  be  associated 
with  injury  to  the  head  received  in  difficult  labour. 

The  asphyxial  phenomena  in  new-born  infants  will  depend 
in  the  main  upon  the  extent  and  duration  of  the  interference 
with  the  placental  circulation  which  has  preceded  delivery. 
The  commencement  of  the  process  of  asphyxia  is  characterised 
by  cyanosis  and  high  blood-pressure  :  this  phase  is  commonly 
known  as  cyanotic  or  bltte  asphtjxia.  Later  on  the  blood- 
pressure  is  reduced,  the  circulation  fails,  and  the  skin  becomes 
pale ;  this  phase  is  called  pallid  or  ^ohite  asphyxia,  and  is, 
of  course,  more  serious  than  the  former. 

Cyanotic  i^07-m.— This  form  of  asphyxia  is  characterised 
by  the  deep  blue  or  purple  tint  of  the  skin,  and  by  other 
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appearances  suggestive  of  suffocation— viz.  half -opened  eyelids 
and  injected  conjunctivje  ;  there  is  also  slight  muscular  rigidity 
of  the  limbs,  with  preservation  of  the  cutaneous  reflexes.  The 
heart  usually  beats  vigorously,  and  its  movements  can  be 
readily  seen  and  felt  through  the  chest-wall ;  sometimes  in  more 
severe  cases  only  feeble  cardiac  movements  can  be  detected. 

Pallid  Form.— In  this  form  the  skin  is  blanched,  the 
limbs  are  flaccid  from  complete  loss  of  muscular  tone,  the  eyes 
closedj  the  pupils  dilated,  the  umbilical  cord  almost  pulseless, 
and  the  cardiac  movements  feeble  ;  they  may  be  unrecognis- 
able except  by  the  stethoscope.  All  the  reflexes— superficial 
and  deep— are  lost,  the  sphincters  often  being  relaxed  so  that 
urine  and  meconium  escape. 

In  both  forms  the  child  makes  no  voluntary  movements  ; 
hence  the  time-honoured  name  of  still-birth  applied  to  the 
condition. 

The  probability  of  the  child  being  born  in  a  condition 
of  asphyxia  may  be  sometimes  foretold  during  labour  ;  thus 
direct  evidence  of  foetal  distress  may  be  afforded  by  slowing 
and  enfeeblement  of  the  fcetal  heart-sounds,  or  by  the  passage 
of  meconium  in  cases  other  than  breech  presentations.  In 
breech  presentations,  and  cases  of  ante-partum  haemorrhage, 
there  is  always  an  increased  risk  of  still-birth.  Accordingly, 
under  all  such  circumstances,  preparations  for  resuscitation 
should  be  made  before  delivery. 

Treatment. — The  first  step  is  to  clear  the  mouth  and 
throat  of  fluids ;  this  may  be  done  by  laying  the  child  on  its 
side  and  wiping  the  throat  out  with  pledgets  of  wet  cotton- 
wool ;  or  by  inverting  it  for  a  moment  or  two  so  as  to  allow 
retained  fluid  to  escape  from  the  throat.  In  a  case  of  cyanotic 
asphyxia  attention  may  then  be  solely  directed  to  exciting 
the  respiratory  centre ;  in  a  case  of  pallid  asphyxia  cardiac  is 
quite  as  important  as  respiratory  stimulation.  The  treatment 
of  the  two  conditions  is  accordingly  somewhat  different. 

In  cyanotic  asphyxia,  when  the  heart  beats  strongly, 
vigorous  measures  may  be  adopted,  such  as  sprinkling  the 
chest  with  cold  water,  flicking  the  trunk  with  a  towel  dipped 
in  cold  water,  or  momentarily  immersing  the  trunk  and  limbs 
of  the  child  in  tepid  and  warm  baths  alternately  (temperature 
about  60°  and  105°  F.)  ;  or,  while  in  a  warm  bath,  cold  water 
may  be  sprinkled  over  its  head.    As  the  cutaneous  reflexes  are 
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In  pallid  asphyxia  the 
preserve  the  body-heat,  and 


preserved,  these  measures  usually  produce  a  considerable  effect 
upon  the  respiratory  centre.  If  they  fail  to  excite  any  response, 
artificial  respiration  must  be  at  once  employed.  When,  in 
this  form,  the  cardiac  pulsations  are  feeble  at  the  outset, 
artificial  respiration  should  be  begun  as  soon  as  the  throat  has 
been  cleared. 

greatest  care  must  be  taken  to 
to  maintain  the  circulation.  A 
useful  method  is  to 
immerse  the  infant's 
body  in  a  warm  bath 
(105°  F.)  for  several 
minutes,  holding  its 
head    clear,  gentle 
friction    being  used 
meanwhile    to  the 
trunk  and  limbs ;  by 
gently  compressing 
the  base  of  the  chest 
between   the  hands, 
and  then  allowing  the 
chest-wall   to  recoil, 
artificial  respiration 
may  be  practised  at 
the  same  time.  Or 
the  child  may  be  laid 
over  a  hot-water  bottle 
well  protected  with 
blankets,  and  a  rectal 
injection  of  sj.  to  sij. 
of  warm  saline  solu- 
tion may  be  adminis- 
tered. Cutaneous 
stimulation  of  the  re- 
spiratory   centre  is 
impracticable,  as  the 
cutaneous  reflexes  are  lost,  and  accordingly  artificial  respira- 
tion should  be  begun  with  as  little  delay  as  possible. 

Methods  of  Artificial  Respiration.— mule  many  may  be 
practised  upon  the  adult,  only  three  are  of  practical  importance 
in  the  case  of  the  new-born  child. 


Fig.  231. — Schultze's  Method  of  Aetificial 
Respieation  :  Fikst  or  Ijvspiratoey  Position. 
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(1)  Schidtze's  MetJiod.-The  body  of  the  child  is  held  by 
the  shoulders,  the  thumbs  passing  over  the  clavicles,  the 
fingers  supporting  the  back ;  the  ulnar  margins  of  the  hands 
are  sufficiently  separated  to  allow  the  head  to  lie  between 
them  in  a  position  midway  between  flexion  and  extension,  so 
as  to  allow  free  passage  of  air  through  the  glottis.  This  is 
the  first  or  inspiratory  position  (fig.  231) :  the  lower  limbs 
hang  down,  so  that  the  trunk  is  extended  ;  in  this  attitude 


Fig.  232.— Schultze's  Method:  movements,  and  not  allowed 
Second  or  Expiratory  Position.      to  fall  forwards  against  the 


through  the  glottis  will  be  impeded.  The  movements  should 
be  regulated  so  as  to  produce  about  fourteen  to  twenty  respira- 
tions a  minute.  The  reversed  position  of  the  trunk  in  the 
expiratory  movement  is  also  useful  in  promoting  the  escape 
of  fluid  from  the  air-passages.  When  the  body  is  thickly 
covered  with  vernix  a  handkerchief  or  towel  must  be  used  to 
hold  it  securely. 

(2)  Sylvester's  Method.— The  child's  body  is  laid  on  its 
back  upon  a  pillow,  the  head  being  allowed  to  hang  over  the 
end  in  a  position  midway  between  flexion  and  extension.  If 


the  diaphragm  is  drawn 
down  to  the  lowest  possible 
level,  and  air  is  thus  drawn 
into  the  lungs.  The  body 
of  the  child  is  then  swung 
lightly  into  the  position 
shown  in  fig.  232  ;  this  is 


|\  the  second  or  expiratory 
i  position.  The  trunk  is 
f  now  flexed,  and  the  weight 
of  the  lower  limbs  and  the 
abdominal  viscera  is  thrown 
upon  the  diaphragm,  caus- 
ing it  to  ascend  and  expel 
air  from  the  lungs.  Next 
the  body  of  the  child  is 
allowed  to  fall  back  gently 
into  the  first  position.  The 
head  must  be  held  steady 
by  the  wrists  during  these 


chest,  or  the  passage  of  air 
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necessary  the  body  may  be  kept  warm  by  placing  it  on  a  hot- 
water  bottle  well  protected  in  a  blanket.  The  tongue  should 
be  pulled  out  with  the  corner  of  a  handkerchief,  and  an 
assistant  is  required  to  hold  the  feet  steady.  The  arms  are 
then  seized  by  the  elbows  and  pressed  gently  but  firmly 
against  the  chest-wall  (expiration) ;  next  the  arms  are  carried 
round  by  an  upward  and  outward  sweep  until  they  lie  at  the 
sides  of  the  head  (inspiration).  These  movements  are  made 
at  about  the  same  rate  as  in  the  former  method. 

(3)  Insttfflatio7i.— This  method  is  only  required  when  the 
air-passages  have  become  waterlogged  by  premature  respiration 
in  utero  ;  great  difficulty  may  then  be  experienced  in  causing 
air  to  enter  the  lungs  by  the  methods  of  artificial  respiration 


Fig.  233. — Ribemont-Dessaignes's  Instjfflatob. 


just  described.  Insufflation  may  be  practised  by  the  mouth- 
to-mouth  method,  or  by  catheterisation  of  the  trachea.  The 
former  is  not  to  be  advised,  for  the  greater  part  of  the  air 
blown  into  the  mouth  passes  down  the  oesophagus  into  the 
stomach  instead  of  through  the  glottis.  When  insufflation  is 
indicated  the  latter  method  should  be  adopted.  An  ordinary 
gum-elastic  catheter  is  the  only  instrument  required ;  in 
introducing  it  the  index  finger  of  the  right  hand  should  be 
passed  into  the  throat,  over  the  epiglottis,  and  the  catheter 
directed  along  its  palmar  surface  into  the  larynx.  When 
carefully  introduced  no  injury  will  be  caused  to  the  soft 
parts  by  the  catheter.  Air  may  be  now  gently  blown  into 
the  trachea,  and  if  fluid  is  present  this  will  bubble  up  at  the 
sides  of  the  catheter  into  the  mouth,  and  can  be  wiped  away. 
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When  most  of  the  fluid  seems  to  have  been  expelled,  Sylvester's 
method  of  artificial  respiration  should  be  resorted  to,  with  the 
catheter  left  in  position.  Used  in  this  manner  for  merely 
freeing  the  air-passages,  insufflation  is  useful.  As  a  method 
of  artificial  respiration  it  is  unsatisfactory,  first  because  of 
the  risk  of  rupturing  the  pulmonary  vesicles  and  causing 
emphysema  by  blowing  air  too  vigorously  into  them;  and 
secondly,  because  the  air  thus  introduced  into  the  child's  lungs 
is  exhausted  air,  loaded  with  various  impurities,  and  con- 
sequently unsuitable  for  resuscitation.  Kibemont-Dessaignes 
has  invented  an  insufflator  by  means  of  which  atmospheric 
air  can  be  blown  directly  into  the  trachea,  thus  neutralising 
the  latter  objection  (fig.  233). 

Schultze's  method  is  not  so  well  suited  as  Sylvester's  to 
cases  of  pallid  asphyxia  on  account  of  the  handling  and  ex- 
posure of  the  child  which  it  entails.  While  performing  artificial 

respiration,  care  should  be  taken 
not  to  interfere  with  the  first 
irregular  spontaneous  attempts 
to  breathe  which  the  child  may 
make.  At  first,  long  intervals 
occur  between  these  attempts, 
during  which  artificial  respira- 
tion must  be  resumed.  The 
condition  of  the  heart  must  be 
carefully  watched.  As  long  as 
cardiac  pulsations  can  be  made 
out  with  the  stethoscope  there  is 
a  chance  of  success ;  when  these 
have  definitely  ceased  the  child, 
of  course,  is  dead.  After  it  has 
FiQ.  234.— Double  Cephalh^ma-  Successfully  resuscitated  the 
TOMA.  (Ribemont-Dessaiqnes  child  often  remains  very  feeble, 
AND  Lepage.)  and  may  die  in  two  or  three 

days  from  cerebral  injury  or  from 
pneumonia— 6.(7.  if  fluids  have  been  drawn  into  the  air- 
passages.  The  prognosis  after  successful  resuscitation  is 
much  less  favourable  with  the  pallid  than  with  the  cyanotic 
form  of  asphyxia. 

Injuries  to  the  Hea.d.— GephalhcBmatoma.— This  con- 
dition consists  in  an  effusion  of  blood  beneath  the  pericranium. 
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due  to  detachment  of  this  membrane  during  labour.  Usually 
the  effusion  takes  place  gradually,  and  the  swelling  may  not 
appear  for  a  day  or  two  after  birth ;  but  it  may  be  found  on 
the  head  at  birth.  The  cause  of  the  separation  of  the  peri- 
osteum is  unknown ;  the  bone  is  very  seldom  injured,  and, 
though  usually  occurring  after  a  difficult  labour,  it  is  occa- 
sionally seen  after  a  normal  and  easy  delivery. 

The  usual  situation  is  upon  one  or  other  parietal  bone ; 
sometimes  it  is  bilateral,  affecting  both  parietal  bones  (fig.  234) ; 
more  rarely  multiple  cephalhaematomas  are  met  with.  The 
swelling  varies  a  good  deal  in  size  :  it  may  be  no  larger  than 


Fig.  235.— Spoon-shaped  Indentation  oe  the  Right  Pakietal  Bone. 


a  walnut,  when  the  area  of  detached  periosteum  is  small ;  it 
may,  however,  attain  the  large  size  shown  in  fig.  234.  It  is 
limited  by  the  sutures  to  the  area  of  the  affected  bone— i.e. 
it  never  spreads  beyond  them,  because  at  the  sutures  dura 
mater  and  pericranium  are  united.  At  first  it  is  soft  and 
fluctuating,  but  soon  a  dense  hard  edge  forms  around  it,  due 
to  osteoplastic  changes  at  the  margins  of  the  effusion.  The 
blood  remains  fluid  m  the  centre  and  is  gradually  absorbed, 
but  several  months  may  elapse  before  it  entirely  disappears. 
No  tr^&ent  is  necessary  ;  incision  or  puncture  is  inadvisable. 
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Indentation  of  the  Bones.-'lhxB  injury  results  from  the 
pressure  of  the  sacral  promontory  upon  the  part  of  the  head 
with  which  it  is  in  contact.  It  therefore  usually  occurs  upon 
the  parietal  bone,  and  is  often  found  after  labour  m  a  flat 
pelvis.  The  indentation  or  depression  is  usually  oval  and 
spoon-shaped,  and  the  depression  is  deep  at  one  end  of  the 
oval  and  gradually  rises  to  the  level  of  the  general  surface  of 
the  head  at  the  other  (fig.  235).  The  spoon  shape  is  probably 
produced  by  the  transverse  gliding  movement  described  on 


Fig.  236. — Depressed  Fractttee  of  the  Left  Parietal  Bone  caused  by 
Labour  in  a  Flat  Pelvis.  (Bumm.) 

page  299,  the  deep  end  of  the  depression  being  posterior,  the 
shallow  one  anterior.  Similar  indentations  may  be  found 
sometimes  upon  the  side  of  the  frontal  bone.  No  treatment  is 
required  as  a  rule,  for  the  bone  gradually  rises  into  its  proper 
position ;  if  this  does  not  occur,  an  operation  to  elevate  it  can 
be  practised. 

Fracture  of  the  Skull. — This  injury  is  almost  always  due 
to  difficulty  in  delivering  the  head  by  forceps  or  version  ;  but 
it  may  sometimes  occur  after  spontaneous  delivery  in  cases  of 
contracted  (flat)  pelvis.  The  posterior  parietal  bone  is  the  one 
most  commonly  injured,  as  it  is  compressed  by  the  sacral 
promontory.    Fracture  may  be  complete  or  incomplete  ;  often 
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it  is  depressed  (fig.  236)  and  'associated  with  meningeal 
htemorrhage. 

Cerebral  Hcemorrhage.— This  may  be  extra-dural,  sub- 
arachnoid, or  ventricular,  but.  exact  diagnosis  during  life  is 
not  easy.  Difficult  labour  is  invariably  the  immediate  cause, 
but  premature  infants  are  much  more  liable  to  this  form  of 
injury  than  mature  infants.  A  child  with  well-marked  cerebral 
h£emorrhage  is  usually  still-born  ;  even  if  it  is  possible  to 
resuscitate  it,  general  convulsions,  or  local  clonic  spasms  or 
contractures,  soon  occur,  and  death  follows.    Sometimes  no 


Fig.  237. — Facial  Paralysis  in  the  New-bobn  Child.  (Budut.) 


abnormality  is  detected  until  the  second  or  third  day,  when 
trismus,  dysphagia,  or  convulsions  supervene,  ending  in  death ; 
such  cases  are  of  course  due  to  slowly  progressive  haemorrhage. 

Birth  Paralyses. — Facial  Paralysis. — This  injury  is 
usually  caused  by  forceps  delivery,  and  is  due  to  compression 
of  the  facial  nerve  in  the  parotid  region  by  the  blade.  A  few 
cases  have,  however,  been  observed  after  spontaneous  delivery, 
but  their  causation  is  quite  obscure.  The  resulting  deformity 
is  characteristic  (fig.  237).  As  a  rule,  the  nerve  recovers 
spontaneously  in  a  day  or  two  ;  but  severe  cases  may  be  met 
with  in  which  a  certain  amount  of  paralysis  persists,  and  local 
electrical  treatment  will  then  be  necessary. 
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Paralysis  of  the  Arm.^The  mechanism  of  this  form  of 
paralysis  (generally  known  as  Duchenne's  palsy)  is  not  well 
understood,  but  the  immediate  cause  is  injury  to  the  brachial 
plexus  or  the  nerve  roots  which  supply  it.  Difficulty  in  labour 
is  almost  invariably  associated  with  it,  but  some  cases  have 
been  recorded  after  spontaneous  labour.  The  muscles  most 
commonly  affected  are  the  'deltoid,  biceps,  eoraco-brachialis, 
and  supinator  longus— i.e.  the  muscles  supplied  by  branches 
from  the  fifth  and  sixth  cervical  nerves. 

Fractures  of  Limbs  result  from  unskilful  delivery  ;  they 
may  occur  in  breech  presentations,  from  difficulty  in  freeing 
extended  arms  ;  or  in  head  presentations  when  there  is  difficulty 
in  disengaging  the  shoulders.  . 

Umbilical  Sepsis. — Septic  infection  through  the  navel 
may  occur  when  the  cord  is  divided,  during  the  process  of 
separation  or  subsequently.  Some  authorities  consider  that 
it  is  a  frequent  occurrence,  and  is  responsible  in  one  form  or 
another  for  about  10  per  cent,  of  the  mortality  among  infants 
under  one  month  old.  This  opinion  is  based  mainly  upon  the 
results  of  autopsies,  which  frequently  show  internal  evidences 
of  sepsis  in  cases  in  which  its  existence  was  not  suspected 
during  life.  Local  signs  of  septic  infection  of  the  navel  may 
be  seen  in  erysipelatous  inflammation  of  the  skin,  sloughing  or 
suppuration  at  the  line  of  demarcation,  often  accompanied  by 
haemorrhage,  or  a  sloughing  condition  of  the  ulcer  left  when 
the  cord  has  come  away.  In  addition  to  these  obvious  local 
appearances,  septic  arteritis  and  phlebitis  may  occur,  which 
spread  rapidly  up  the  abdominal  portion  of  the  umbilical 
vessels  without  giving  rise  to  noticeable  external  changes. 
Such  eases  usually  terminate  in  general  dissemination  of  the 
septic  process  by  embolism.  In  tetanus  neonatorum,  a  very 
rare  affection,  the  organisms  probably  enter  at  the  navel. 

The  only  effective  treatment  is  prophylactic ;  it  has  been 
suggested  that  the  cord  should  in  routine  practice  be  amputated 
close  to  the  abdominal  wall,  and  the  skin  edges  united  by 
stitches  at  birth.  This  is  unnecessary  if  the  cord  is  treated 
systematically  with  proper  surgical  cleanliness.  The  infant 
should  be  sponged,  not  bathed,  until  the  cord  has  separated 
and  the  umbilicus  has  healed. 

Ophthalmia  Neonatorum. — This  condition  begins  as  an 
acute  purulent  conjunctivitis,  but  may  go  on  to  attack  the  cornea. 
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when  it  may  result  in  partial  or  total  permanent  blindness  ;  or 
complete  disorganisation  of  the  eyeball  from  perforation  of 
the  cornea  may  occur.  From  observations  made  by  Sikes  at 
Queen  Charlotte's  Hospital  there  is  reason  to  believe  that  the 
conjunctival  sac  of  the  new-born  child,  while  not  absolutely 
sterile,  does  not  contain  pathogenic  organisms  under  healthy 
conditions.  Ophthalmia  is  therefore  due  to  infection  ;  in  very 
rare  instances  this  may  occur  in  tctero  from  infection  of  the 
amniotic  fluid,  for  such  cases  have  been  recorded ;  in  the 
great  majority,  however,  the  infection  occurs  during  or  imme- 
diately after  labour  ;  in  a  smaller  but  quite  definite  proportion 
it  occurs  in  the  first  few  days  of  extra-uterine  life.  It  is 
probable  that  infection  occurring  immediately  after  birth 
is  due  to  particles  of  discharge  which  cling  to  the  eyelids 
or  eyelashes,  and  gain  access  to  the  conjunctival  sac  when 
the  eyes  are  first  opened.  In  about  60  per  cent,  of  cases 
the  infection  can  be  proved  to  be  gonorrhoeal  by  the  discovery 
of  gonococci  in  the  pus  ;  in  the  remainder  various  organisms 
have  been  found,  including  bacterium  coli,  pneumococcus, 
Klebs-Loffler's  bacillus,  and  the  pyogenic  micrococci.  Gonor- 
rhoeal cases  occur  by  direct  infection  from  the  mother  ;  in 
normal  labour  the  eyelids  are  tightly  closed  and  probably 
water-tight  during  the  birth  of  the  head,  but  in  face  presenta- 
tions or  in  delivering  the  after-coming  head  the  eyes  may 
be  infected  by  the  examining  finger.  Other  organisms,  not 
derived  from  pre-existing  disease  of  the  maternal  passages,  no 
doubt  obtain  access  in  the  same  manner.  A  certain  proportion 
of  the  non-gonorrhoeal  cases  are  probably  of  a  simple  catarrhal 
nature  and  due  to  cold.  Complications  such  as  keratitis 
are  very  much  rarer  in  non-gonorrhoeal  than  in  gonorrhoeal 
cases. 

The  signs  of  ophthalmia  make  their  appearance  during 
the  first  four  days  of  life  in  from  50  to  80  per  cent,  of  all 
cases  ;  very  few  cases  arise  later  than  the  first  week.  Gonor- 
rhoeal cases  begin  earlier  than  other  kinds,  because  infection 
is  early,  and  possibly  because  the  period  of  incubation  of  the 
gonococcus  is  short.  The  conjunctivae  become  greatly  injected 
and  excrete  a  free  purulent  discharge;  the  eyelids  become 
reddened  and  oedematous,  and,  from  spasm  of  the  orbicularis 
palpebrarum,  distension  of  the  conjunctival  sac  with  pus  occurs. 
On  gently  separating  the  eyelids,  the  discharge  will  escape 
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in  large  quantities.  Usually  both  eyes  are  affected,  either 
simultaneously  or  consecutively  ;  when  one  eye  at  first  escapes 
it  is  difficult  to  preserve  it  from  subsequent  infection.  ^ 

Treatment.  —  Ophthalmia  has  been  almost  entirely  _ 
banished  from  lying-in  hospitals  by  the  routine  employment 
of  giiophylaclic.  treatment.  This  consists  in  bathing  the 
eyelids  immediately  after  the  head  has  escaped  from  the 
vulva  with  an  antiseptic  lotion  such  as  1-4,000  perchloride 
of  mercury,  and  the  subsequent  instillation  into  the  con- 
junctival sac  of  one  or  two  drops  of  a  1  per  cent,  solution  of 
nitrate  of  silver.  The  efficacy  of  silver  salts  in  destroying 
the  gonococcus  is  well  known,  and  their  employment  in  this 
connection  is  of  course  a  prophylactic  for  this  organism  only. 
A  20  per  cent,  solution  of  protargol,  a  vegetable  salt  of  silver, 
may  be  substituted  for  the  solution  of  the  nitrate.  Some 
disadvantages  attend  the  instillation  of  silver  nitrate— viz. 
a  certain  amount  of  conjunctivitis  is  often  set  up  by  the  solu- 
tion, even  when  there  has  been  no  infection,  and  occasionally 
keratitis  ensues,  which  may  lead  to  corneal  opacities.  How- 
ever desirable  it  may  be  in  hospital  practice,  routine  anti- 
gonorrhoeal  prophylaxis  is  certainly  unnecessary  in  private 
practice,  but  it  would  of  course  be  indicated  by  direct  evidence, 
or  by  suspicion  of  gonorrhoea  in  the  mother. 

Active  treatment  consists  chiefly  in  frequently  irrigating 
the  conjunctival  sacs  with  warm  saturated  boric  lotion,  and 
the  instillation  once  a  day  of  silver  nitrate  or  protargol  solu- 
tion. The  highly  infectious  nature  of  the  discharge  must  be 
borne  in  mind,  and  the  child  must  accordingly  be  put  in  the 
charge  of  a  separate  nurse,  to  whom  the  risk  both  to  herself 
and  others  should  be  fully  explained.  In  severe  cases  the 
advice  of  an  ophthalmic  surgeon  should  be  obtained. 

Icterus  Neonatorum. — Jaundice  occurs  in  the  new-born 
child  under  three  different  conditions  :  first  it  may  be  due  to 
the  normal  hsemolytic  changes  which  occur  in  the  liver  and 
other  organs  ;  secondly,  it  may  be  due  to  congenital  stenosis 
of  the  bile-ducts ;  thirdly,  it  may  be  infective  and  due  to 
umbilical  sepsis  or  some  form  of  intestinal  intoxication.  The 
first  variety  is  unimportant ;  it  is  most  marked  in  premature 
or  debilitated  infants,  and  disappears  spontaneously  without 
treatment ;  the  urine  does  not  contain  bile  acids  or  salts,  nor 
are  the  stools  decolorised.     The  second  and  third  varieties 
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are  almost  necessarily  fatal ;  the  third  is  sometimes  epidemic 
in  character. 

Infantile  Syphilis.  —  The  early  recognition  of  infantile  . 
syphilis  is  of  such  importance  that  the  matter  must  be  briefly' 
referred  to ;  for  a  systematic  account  a  text-book  of  Diseases 
of  Children  should  be  consulted.  A  syphilitic  infant  is  often 
premature,  and  even  when  born  at  term  is  usually  under- 
sized. The  skin  is  often  of  a  brownish  colour,  and' wrinkled 
from  deficiency  of  subcutaneous  fat ;  sometimes,  however, 
the  child  appears  to  be  quite  healthy  when  born.  In  a  few 
days  some  or  all  of  the  following  signs  may  appear  :  (1)  skin- 
cracks  (rhagades)  at  the  corners  of  the  mouth  ;  (2)  '  nasal 
catarrh  (snuffling),  which  sooner  or  later  is  accompanied 
by  a  watery  discharge  ;  (3)  an  eruption  on  the  buttocks,  at 
first  dull  red  and  later  coppery  in  colour,  and  tending  to 
spread  in  a  papular  form  down  the  legs ;  (4)  loss  of  weight. 
It  must  be  remembered  that  simple  nasal  catarrh  from  cold 
often  occurs  in  infants,  therefore  snuffling  does  not  necessarily 
indicate  syphilis  ;  and  the  eruption  on  the  buttocks  at  first 
resembles  that  due  to  diarrhoea.  Any  combination  of  the 
above  conditions  justifies  careful  inquiry  for  syphilitic  taint 
in  the  parents.  The  treatment  consists  in  administering  grey 
powder  in  doses  of  half  a  grain  twice  or  three  times  a  day ; 
infants  tolerate  mercury  well,  and  rapid  improvement  usually 
follows.  The  signs  of  foetal  syphilis  have  been  mentioned 
on  page  120. 
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-  Paet  VII 
OBSTETKIC  OPBEATIONS 

Artificial  Interruption  of  Pregnancy 

It  may  be  necessary  or  advisable  to  interrupt  pregnancy 
either  before  the  foetus  is  viable  {induction  of  abortion)  or 
after  it  has  become  viable  [induction  of  premature  labour). 
We  shall  have  to  consider  first  the  indications  for  interrupt- 
ing pregnancy,  and  then  the  methods  by  which  it  may  be 
accomplished. 

A.    Indications  for  inducing  Abortion  or 
Premature  Labour 

I.  Induction  of  Abortion. — The  indications  may  be 
divided  into  two  groups — general  and  local. 

(A)  General  indications. 

(1)  Hyperemesis  gravidarum. 

(2)  Acute  or  chronic  nephritis  with  a  history  of 

eclampsia  in  previous  pregnancy ;  sometimes 
pyelitis. 

(3)  Chronic  valvular  disease  of  the  heart  with  failure 

of  compensation. 

(4)  Advanced  pulmonary  phthisis. 
(6)  Insanity. 

(6)  Chorea  when  not  amenable  to  general  treatment. 

(B)  Local  indications. 

(1)  Incarcerated  retroversion,  or  irreducible  prolapse, 

of  the  gravid  uterus. 

(2)  Extreme  degrees  of  obstruction,  when  the  alterna- 

tive of  Caesarean  section  is  refused  by  the 
patient — e.g. : 
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(a)  Pelvic  contraction  of  extreme  degree  (see 

p.  302). 

(b)  Atresia  of  the  vagina  or  cervix. 

(c)  Irremovable  pelvic  tumours,  such  as  those 

of  the  pelvic  bones,  and  carcinoma  of  the 
cervix. 

(3)  Severe  uterine  haemorrhage — e.g. : 

(a)  Hydatidiform  degeneration  of  the  chorion. 

(b)  '  Threatened     abortion '    with  dangerous 

haemorrhage. 

(4)  Acute  hydramnios. 

(5)  Eetention  of  a  dead  ovum  (occasionally). 

Criminal  Abortion, — It  must  be  recollected  that  the 
induction  of  abortion,  except  for  clear  medical  indications,  is 
an  offence  against  the  law,  and  is  punishable  by  imprisonment. 
It  is  therefore  advisable,  before  inducing  abortion,  that  a  con- 
sultation should  take  place  between  two  medical  men,  both  of 
whom  accept  responsibility  for  what  is  to  be  done.  Medical 
men  are  sometimes  requested  by  married  women  to  induce 
abortion  because  pregnancy  is  inconvenient  or  motherhood 
expensive ;  but  for  reasons  so  inadequate  as  this,  the  operation 
should  not  be  performed. 

II.  Induction  of  Premature  Labour. — Labour  may  be 
induced  prematurely  with  two  distinct  objects :  (1)  to  save 
the  mother  when  urgent  complications  are  present  {maternal 
indications)  ;  (2)  to  enable  the  foetus  to  pass  without  in- 
jury through  a  relatively  or  absolutely  narrow  pelvis  [f petal 
indications).  (l^K^  f^'-*-^  ^  \.*JXni^l'  /l  '-^^Ji^J. 

(A)  General  indications. — Those  already  mentioned  as 
indications  for  inducing  abortion  will,  when  encountered  later 
in  pregnancy,  indicate  induction  of  premature  labour.  An 
important  addition  must  be  made — viz.  eclampsia,  and  the 
toxemic  state  which  precedes  it  in  cases  where  medical  treat- 
ment has  failed  ;  this  condition  is  very  seldom  met  with 
before  the  child  is  viable. 

(B)  Local  indications. 

(1)  Ante-partum.  haemorrhage,  when  profuse  or  re- 

current. 

(2)  Hydramnios,  when  attended  with  severe  pressure- 

symptoms. 
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(8)  Pelvic  contraction  of  moderate  degree. 

(4)  Abnormally  large   size   of  foetus   in  previous 

pregnancies. 

(5)  Premature  death  of  the  fcetus  in  utero  in  previous 

pregnancies. 

The  greater  number  of  the  above  indications  have  been 
already  sufficiently  discussed.  One  of  these,  however— viz. 
pelvic  contraction— requires  further  consideration. 

The  object  of  inducing  premature  labour  in  pelvic  con- 
traction is  to  enable  a  viable  foetus  to  be  delivered  without 
injury.  A  child  born  as  early  as  the  twenty- fourth  week  will 
sometimes  survive,  but  this  is  very  exceptional.  According 
to  Bar,  80  per  cent,  of  those  born  so  late  as  the  twenty- 
eighth  week  die  ;  but  the  rate  of  mortality  falls  rapidly  after 
this  period  to  50  per  cent,  at  the  thirtieth  week,  and  12  per 
cent,  at  the  thirty-third  week.  It  may  therefore  be  said  that 
unless  the  pelvis  is  large  enough  to  allow  pregnancy  to 
continue  till  the  thirty-second  week  induction  involves  risks 
to  the  child  which  are  unnecessarily  great,  and  some  other 
method  should  be  adopted.  Experience  of  the  operation  has 
also  shown  that  a  viable  foetus  has  but  a  poor  chance  of 
ultimate  survival  in  induced  labour  unless  the  conjugate  of 
the  brim  measures  at  least  3^  inches  in  a  generally  con- 
tracted pelvis,  and  3^  inches  in  a  flat  pelvis.  When  the  pelvis 
is  smaller  than  this,  two  serious  difficulties  are  necessarily 
encountered  :  {a)  labour  must  be  induced  between  the  twenty- 
eighth  and  thirtieth  weeks,  when  the  foetus,  though  viable,  can 
seldom  be  reared  ;  (6)  the  foetal  head  may  be  injured  in  passing 
through  the  pelvic  brim,  and  a  foetus  of  this  period  of  develop- 
ment is  unable  to  survive  even  slight  injuries  during  labour. 
It  will  be  remembered  that  the  foetal  mortality  of  induction 
for  greater  degrees  of  pelvic  contraction  is  very  high  (see 
p.  802).  When  the  conjugate  of  the  brim  measures  3f  inches 
there  is  a  reasonable  chance  of  delivering  a  full-time  child  ;  but 
in  the  case  of  a  multipara  with  a  degree  of  pelvic  contraction 
between  3^  and  4  inches  who  has  had  previous  difficult  labour 
with  loss  of  the  child,  induction  would,  of  course,  also  be 
indicated.  It  will  be  noticed  that  a  certain  amount  of  restric- 
tion of  the  indications  for  inducing  premature  labour  has 
been  adopted  in  recent  years.    The  mortality  of  Cfesarean 
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section  has  been  greatly  diminished  by  aseptic  methods  and 
improvements  in  the  technique  of  the  operation,  so  that  in  the 
'moderate'  degrees  of  pelvic  contraction  (conjugate  2f  to 

inches)  this  operation  is  now  preferred  to  induction. 

The  matter  may  accordingly  be  summed  up  by  saying 
that  induction  for  pelvic  contraction  is  a  suitable  procedure 
only  when  the  pelvis  gives  at  least  8^:  to  3^  inches  in  the 
conjugate,  and  pregnancy  can  be  allowed  to  continue  at  the 
least  to  the  thirty-second  week. 

The  approximate  periods  at  which  labour  may  be  induced 
for  different  degrees  of  pelvic  contraction  are  given  in  the 
following  table  ;  the  calculation  of  the  duration  of  pregnancy 
must  be  made  mainly  from  the  date  of  commencement  of 
the  last  menstrual  period,  but  this  estimate  can  be  roughly 
controlled  by  the  height  of  the  fundus  above  the  symphysis 
pubis,  as  shown  in  the  table. 


True  Oonjugate 

Period  of 
Preguaucy 

Height  of 
Fundus 

Flat  Pelvis 

Generally  Contracted 
Pelvis 

2|  inches  (7  cm.) 
3      „     (7-5  cm.) 
3i     „      (8-0  cm.) 
3,^    „     (8-75  cm.) 

3  inches  f7'5  cm.) 
3^     „      (8-0  cm.) 
3i     „      (8-75  cm.) 
3^     „     (9-25  cm.) 

28  weeks 
30  „ 
32  „ 
36  „ 

10|  inches 

11 

111 

ia|  „ 

In  the  case  of  a  flat  pelvis  the  ample  space  in  the  trans- 
verse diameter  allows  the  head  to  pass  a  somewhat  narrower 
conjugate  than  is  possible  in  the  case  of  a  generally  con- 
tracted pelvis,  where  the  transverse  diameter  is  proportionately 
diminished. 

In  inducing  premature  labour  it  will  clearly  be  of  the 
greatest  advantage  to  allow  pregnancy  to  continue  as  long 
as  possible,  but  success  will  depend  largely  upon  a  correct 
estimate  being  formed  of  the  relation  between  the  size  of  the 
pelvis  and  that  of  the  foetal  head.  Although  a  fairly  correct 
estimate  of  the  size  of  the  pelvis  can  be  obtained  by  clinical 
measurements,  this  is  not  the  case  with  the  foetal  head  ;  yet 
it  is  obvious  that  the  size  of  the  head  is  quite  as  important  in 
regard  to  labour  as  the  size  of  the  pelvis.  It  must  also  be 
recollected  that  the  size  of  the  foetus  at  a  given  period  of 
gestation  is  not  constant,  and  some  women  habitually  pro- 
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duce  a  fcBtus  of  abnormally  large  size.  An  element  of  dis- 
turbance is  thus  introduced  into  the  calculations. 

Inasmuch  as  it  is  difficult  to  measure  the  pelvic  diameters 
exactly  by  clinical  methods,  and  inasmuch  as  the  size  of  the 
fcBtal  head  is  subject  to  considerable  variation,  the  date 
at  which  labour  should  be  induced  cannot  be  determined  from 
the  measurements  alone.  It  is  necessary  to  apply  another 
test— viz.  to  determine  from  time  to  time  that  the  foetal  head 
is  not  too  large  to  pass  into  the  brim  of  the  pelvis.  This 


Fig.  238. — ^Munro  Kerr's  Method  of  Estzmating  the  Relative  Sizes 
OF  THE  Head  and  the  Brim  in  Pelvic  Contraction. 


may  be  done  in  two  ways  :  {a)  The  patient  lies  upon  her 
back,  with  the  shoulders  elevated  on  pillows.  The  head 
must  be  presenting,  therefore  external  version  must  be  first 
performed  if  any  other  part  presents.  Then  the  head  in  the 
lower  uterine  segment  is  grasped  between  the  fingers  of  the 
two  hands  laid  flat  upon  the  sides  of  the  uterus,  as  in  the 
first  pelvic  grip  (see  p.  223),  and  pressed  and  pushed  down 
into  the  brim.  Pressure  upon  the  fundus  by  an  assistant 
is  a  great  help  in  doing  this.  If  there  is  plenty  of  pelvic 
space  the  head  may  thus  be  pressed  down  well  into  the  brim, 
or  sometimes  it  may  be  found  already  occupying  that  position. 
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(6)  A  bi-manual  method  may  be  employed ;  that  here 
described  and  illustrated  is  the  method  of  MuUer  as  modified 
by  Munro  Kerr  (fig.  238).  The  patient  lies  on  her  back  ; 
two  fingers  of  the  left  hand  are  passed  into  the  vagina  and 
the  thumb  placed  above  the  pubes  in  contact  with  the  head  ; 
with  the  right  hand  the  foetal  head  is  grasped  and  pushed 
downwards  and  backwards  into  the  pelvic  brim.  The  head 
can  then  be  palpated  by  the  thumb  and  fingers  of  the  left 
hand,  while  it  is  pressed  down  into  the  brim  with  the  right 
hand.  The  extent  to  which  the  head  can  enter  the  brim 
will  then  be  recognised.  As  long  as  it  is  clear  that  the  greatest 
circumference  of  the  head  can  be  pushed  into  the  brim, 
pregnancy  may  be  allowed  to  continue,  but  from  the  thirtieth 
week  onwards  weekly  examinations  should  be  made,  so  as  not 
to  allow  the  proper  period  to  be  exceeded. 

The  maternal  mortality  of  induction  of  premature  labour 
tox  pelvic  contraction  is  so  low  as  to  be  almost  non-existent. 
In  1895  Tarnier  reported  116  cases  without  a  death  ;  more 
recently,  391  cases  collated  by  Whitridge  Williams  showed 
a  maternal  mortality  of  1'03  per  cent.  When  undertaken  for 
grave  maternal  complications  ihQ  true  mortality  of  the  opera- 
tion cannot  be  fairly  computed. 

Local  indications  (4)  and  (5)  are  rarely  encountered.  ^ 
Excessively  large  children  are  usually  the  result  of  protraction 
of  the  normal  period  of  gestation  (post-mature  labour) ;  such 
an  occurrence  resulting  in  the  death  of  the  fcetus  in  labour 
would  indicate  induction  at  or  a  little  before  term  in  the  next 
pregnancy.  Instances  of  death  of  the  foetus  in  utero  after 
reaching  the  period  of  viability  are  often  due  to  syphilis, 
but  not  all  cases  can  be  explained  in  this  way ;  in  some,  the 
mother  appears  to  be  merely  unable  to  provide  in  the  later 
weeks  for  the  proper  nutrition  of  the  foetus.  Induction  of 
labour  at  a  time  earlier  than  the  occurrence  of  foetal  death  in 
previous  pregnancies  is  the  only  possible  treatment. 

B.  Methods  of  inducing  Abortion  or  Premature 

Labour 

The  methods  by  which  abortion  or  premature  labour  may 
be  induced  are  various;  they  act  either  by  directly  excitmg 
uterine  contractions  or  by  forcibly  dilating  the  cervix.  The 
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selection  of  a  method  suited  to  the  particular  case  sometimes 
calls  for  the  exercise  of  care  and  judgment  on  the  part  of 
the  operator.  It  may,  however,  be  accepted  as  a  general 
principle  that  the  methods  described  as  '  slow '  should  be  pre- 
ferred to  the  'rapid'  methods,  except  in  cases  where  great 
urgency  exists  from  the  presence  of  serious  maternal  com- 
plications. 

These  methods  may  conveniently  be  divided  into  two 
groups,  which  exemplify  somewhat  different  principles.  In 
the  first  or  slow  method  the  object  is  merely  to  start  the 
process  of  abortion  or  labour ;  in  the  second  or  rapid  method 
the  object  is  to  dilate  the  cervix  sufficiently  to  allow  of  the 
immediate  natural  expulsion  or  operative  removal  of  the 
ovum  or  foetus.  Each  of  these  objects  may  be  attained  in 
various  ways,  some  of  which  are  suitable  to  early,  some  to  later 
pregnancy.  The  slow  methods  are  less  dangerous  than  the 
rapid  methods,  and  should  therefore  generally  be  preferred. 
It  will  be  understood  that  some  of  the  rapid  methods  may 
also  be  employed  to  accelerate  dilatation  of  the  cervix  when 
labour  is  already  in  progress. 

Slow  Methods. — (1)  Perforation  of  the  Membranes  and 
Vaginal  Plugging. — A  sound  is  passed  into  the  uterus  with 
the  object  of  rupturing  the  membranes,  or  detaching  some 
part  of  the  ovum  from  the  uterine  wall.  An  anaesthetic  is  not 
necessary,  but  the  strictest  antiseptic  precautions  are  required 
for  this  simple  procedure,  and  if  the  vulva,  vagina,  or  cervix 
is  the  seat  of  purulent  discharge  the  most  serious  risks  of 
sepsis  will  be  encountered.  The  maternal  passages  must  be 
carefully  douched  and  swabbed  with  a  reliable  antiseptic 
solution,  the  hands  of  the  operator  carefully  disinfected,  and 
the  sound  boiled  or  sterilised  in  the  flame  of  a  spirit  lamp. 
With  the  aid  of  Sims's  speculum  the  instrument  is  then 
passed  into  the  cervix  without  touching  any  external  part, 
and  pushed  through  the  membranes ;  in  early  pregnancy  it 
may  be  carried  up  to  the  fundus  and  the  point  then  rotated, 
and  moved  to  and  fro  in  contact  with  the  uterine  wall  to 
detach  or  rupture  the  ovum;  after  the  third  month  it  is 
sufficient  simply  to  perforate  the  lower  pole  of  the  mem- 
branes.^  The  operation  is  completed  by  plugging  the  vaginal 
vault  tightly,  and  the  lower  part  of  the  vagina  loosely,  with 
iodoform  gauze.    This  can  be  allowed  to  remain  for  twenty- 
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four  hours,  and  in  the  meantime  ergot  should  be  administered 
in  full  doses. 

This  method  is  successful  for  inducing  abortion;  at  the 
second  or  third  month  painful  contractions  usually  ensue  in  a 
few  hours,  and  when  the  gauze  packing  is  removed  the  ovum 
may  be  found  lying  in  the  vagina,  complete  abortion  having 
taken  place.  A  second  packing  is,  however,  not  infrequently 
required. 

When  used  to  induce  premature  labour,  rupture  of  the 
membranes  is  attended  with  the  serious  disadvantage  that 
it  prevents  the  formation  of  the  bag  of  waters  and  so  disturbs 
the  normal  mechanism  of  dilatation  of  the  cervix ;  and  further, 
its  effect  is  uncertain,  for  unless  a  large  quantity  of  liquor 
amnii  is  allowed  to  escape,  labour  pains  will  not  be  excited. 
It  is  now  only  used  in  cases  of  hydramnios,  where  it  aifords 
immediate  relief  to  the  pressure-symptoms.  In  such  a  case 
it  is  best  to  perforate  the  bag  of  waters  with  a  sterilised 
bougie,  passed  first  of  all  for  a  couple  of  inches  between  the  mem- 
branes and  the  uterine  wall.  In  this  way  a  valvular  opening 
is  made  through  which  liquor  amnii  will  slowly  escape, 
and  the  formation  of  a  bag  of  waters  will  not  be  entirely 
prevented.  Sudden  escape  of  a  very  large  quantity  may 
induce  serious  syncope.  It  is  unnecessary  in  these  cases  to 
plug  the  vagina. 

(2)  Intra-uterine  Bougie  (Krause's  method). — This  pro- 
cedure consists  in  the  introduction  of  one  or  more  sterilised 
gum-elastic  bougies  into  the  uterus,  between  the  membranes 
and  the  uterine  wall ;  it  is  a  very  simple  method,  and  requires 
only  care  and  surgical  cleanliness  in  its  performance.  The 
maternal  passages  must  be  healthy,  and  should  be  previously 
sterilised,  as  far  as  possible,  by  repeated  douchmg.  The 
bougies  can  be  sterilised  by  boiling  them  for  ten  minutes ;  a 
convenient  plan  is  to  place  three  or  four  bougies  in  a  glass 
catheter  tube  furnished  with  a  rubber  stopper  and  an  outer 
metal  case.  The  tube  containing  the  bougies  is  placed 
unstoppered  in  a  steriliser  and  boiled  along  with  the 
rubber  stopper.  The  tube  can  then  be  removed,  and  the 
rubber  stopper  inserted  with  the  tube  full  of  the  boiled 
water,  without  exposing  or  touching  the  bougies.  In  this  way 
bougies  ready  sterilised  can  be  carried  in  the  instrument  bag 
with  safety  (fig.  239)-    The  usual  size  employed  is  No.  10 
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or  No.  12,  but  larger  sizes  up  to  18  can  be  used  with 
safety.  After  disinfection  of  the  hands,  the  bougie  is  guided 
by  the  fingers  into  the  cervix,  and  pushed  up  to  the  level 
of  the  internal  os.  The  point  is  then  directed  towards  the 
uterine  wall  and  the  bougie  slowly  pushed  up  into  the  uterus. 
The  length  of  bougie  which  can  thus  be  passed  depends,  of 
course,  on  the  size  of  the  uterus— -i.e.  the  period  of  pregnancy ; 
at  or  near  term  only  about  one  inch  will  remain  below  the  os 
externum.  It  is  well  to  introduce  a  second  bougie  by  the  side 
of  the  first.  The  vagina  should  then  be  lightly  plugged  with 
iodoform  gauze.  Care  must  be  taken  not  to  push  the  bougie 
through  the  membranes,  but  if  this  accident  happens  and  a 
little  liquor  amnii  escapes,  no  great  harm  will  follow.  If 
any  resistance  to  the  advance  of  the  bougie  is  met  with,  the 


Fia.  239. — Glass  Ttjbe,  Rubber  Stopper,  and  Metal  Case  fob  carrying 
Sterilised  Boitghes. 


placenta  may  be  in  the  way ;  the  bougie  should  then  be  with- 
drawn, and  re-introduced  in  a  different  direction. 

This  procedure  invariably  provokes  labour,  but  the  onset 
of  labour  pains  is  very  variable.  It  is  in  common  use  at 
Queen  Charlotte's  Hospital,  where  it  is  found  chat  the  average 
interval  between  the  introduction  of  the  bougie  and  the  delivery 
of  the  child  is  seventy-five  hours  ;  but  cases  have  now  and 
then  occurred  in  which  eight  to  ten  days  have  elapsed.  Even 
if  labour  pains  do  not  come  on,  a  little  dilatation  of  the  cervix 
sufficient  to  admit  one  or  two  fingers  is  usually  produced  in 
twenty-four  to  forty-eight  hours.  If  there  is  no  sign  of  the 
commencement  of  labour  in  twenty-four  hours,  another  bougie 
should  be  introduced  at  the  opposite  side ;  a  fourth  may  be 
put  in  after  a  further  twenty-four  hours  if  required.  The 
bougies  should  not  be  removed  when  the  pains  begin,  for  this 
may  cause  them  to  cease. 

Krause's  method  is  simple  and  easy,  and  is  accordingly  well 
suited^  for  general  use.  If  due  attention  is  paid  to  surgical 
cleanliness,  bougies  may  remain  for  several  days  in  the  uterus 
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and  no  harm  will  .result.  They  usually  become  very  soft  after 
forty-eight  hours'  maceration  in  the  uterus.  If  the  membranes 
are  accidentally  ruptured  during  their  introduction,  it  is  little 
if  any  disadvantage  if  the  opening  so  m'ade  is  above  the 
cervix ;  for  the  escape  of  fluid  through  this  valvular  opening 
is  slow,  and  a  small  bag  of  waters  is  often  formed  notwith- 
standing. The  disadvantage  of  the  method  is  the  uncertainty 
as  to  when  labour  will  be  terminated. 

Rapid  Methods.  — (1)  Dilatation  by  Graduated  Metallic 
Dilators. — The  patient  is  prepared  as  for  the  operation  of 
curetting  and  an  anaesthetic  given.  A  duck-bill  (Sims's) 
speculum  is  then  passed,  and  the  cervix  seized  with  a  strong 
pair  of  volsella  forceps.  The  dilators  (fig.  77),  previously 
sterilised  by  boiling,  are  then  introduced  in  series  ;  after  pass- 
ing the  largest  size,  the  index  finger  can  be  easily  passed 
through  the  internal  os.  This  is  the  greatest  extent  of 
dilatation  which  can  be  produced  by  the  dilators ;  towards 
the  end  of  the  process  considerable  laceration  may  occur  at 
the  level  of  the  internal  os,  but  if  asepsis  has  been  maintained 
no  harm  follows. 

This  method  is  consequently  limited  in  its  application. 
It  will  suffice  for  the  evacuation  of  the  uterus  up  to  the  end 
of  the  third  month  of  pregnancy,  the  ovum  being  detached  by 
the  finger,  and  then  expressed  by  compression  or  withdrawn  by 
ovum  forceps  (see  p.  77).  It  is,  however,  often  employed  in 
combination  with  some  other  procedure.  Thus,  after  partial 
dilatation  has  been  secured  with  vaginal  plugging  or  by  using 
a  laminaria  tent,  the  dilatation  may  be  completed  with  metal 
dilators,  and  the  uterus  evacuated.  Or  again,  it  may  be 
employed  to  secure  sufficient  dilatation  to  allow  of  the  intro- 
duction of  a  hydrostatic  or  a  branched  dilator. 

(2)  Hydrostatic  Dilators.  —  Dilatation  of  the  cervix  by 
the  introduction  into  the  uterus  of  rubber  or  silk  bags,  and 
their  forcible  distension  with  water,  is  a  method  which  has 
been  much  in  vogue  for  many  years.  Only  one  form  of 
hydrostatic  dilator  need  be  described— viz.  that  of  Champetier 
de  Kibes,  for  it  has  superseded  all  others ;  the  principles 
upon  which  it's  action  is  based  will  become  clear  when  the 
instrument  and  the  method  of  using  it  have  been  described. 

Champetier's  dilator  is  a  curved  pyriform  bag,  cyHn- 
drical  on   transverse  section,  and  made  of  strong  silk, 
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covered  with  indiarubber  or  gutta-percha  (fig.  240)  ;  it  is 
therefore  impervious  and  inelastic,  it  preserves  its  shape 
when  distended,  and  can  be  sterilised  by  boiling.  The  broad 
upper  end  measures,  when  fully  distended  m  the  two  sizes 
usually  supplied  commercially,  4^  inches  and  3i  inches  m 
diameter;  the  curve  enables  it  to  lie  accurately  m  the  axis 
of  the  pelvic  canal.  When  in  position  the  broad  end  lies  m 
the  lower  uterine  segment,  above  the  level  of  the  pelvic  brim, 
the  lower  end  protrudes  from  the  vulva  (fig.  241).  To  this 
end  is  attached  a  rubber  tube,  through  which  fluid  can 
be  pumped  into  the  bag,  and  a  tap  to  retain  it  there.  It  is 
not  advisable  to  distend  the  bag  to  its  utmost  capacity  with 


Ftg.  240. — Champetieb  db  Ribes's  Hydkostatic  Bag. 

water,  as  it  then  becomes  very  rigid  ;  it  is  sufficient  to  intro- 
duce into  the  larger  size  about  fourteen  ounces,  into  the  smaller 
about  eleven  ounces.  It  cannot  be  passed  through  the  undilated 
cervix  :  if  the  cervix  admits  one  finger,  the  bag  can  be  intro- 
duced under  an  anaesthetic';  if  it  admits  two  fingers,  an 
anaesthetic  is  often  not  required.  Therefore,  when  used  to 
induce  labour,  it  may  be  necessary  to  partially  dilate  the  cervix 
by  some  other  method,  such  as  the  use  of  graduated  metal 
dilators,  or  plugging  the  vagina  and  cervix  with  iodoform 
gauze. 

The  bag  must  first  be  sterilised  by  boiling  for  ten  minutes  , 
it  should  be  filled  with  water  and  the  tap  left  open  before  being 
j)laced  in  the  steriliser,  so  that  the  boiling  water  can  circulate 
through  it  and  sterilise  it  both  inside  and  out.  Then  it  is 
immersed  in  a  solution  of  1-4,000  biniodide  of  mercury  if  not 
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immediately.  The  genital  passages  must  be  douched 
swabbed,  and  the  operator's  hands  carefully  sterilised. 


Fig.  241. — Champbtiee's  Dilator  introdttced  into  the  Uterus.  (Edgar.) 

The  bag  is  then  rolled  up  into  the  smallest  possible  bulk 
and  held  in  a  pair ,  of  sterilised  forceps  ;  special  forceps  may 


be  obtained  with  curved  blades  (fig.  242),  but  an  ordinary 
pair  of  ovum  forceps  will  serve  the  purpose  equally  well. 
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Two  fingers  of  the  left  hand  are  used  to  guide  the  forceps 
into  the  cervical  canal,  and  the  hroad  base  of  the  bag  is  then 
pushed  up  well  above  the  level  of  the  internal  os.  The  forceps 
is  then  withdrawn,  and  boracic  lotion  (1-40),  or  boiled  water, 
pumped  into  the  bag  with  a  syringe ;  the  capacity  of 
the  bag  should  have  been  previously  measured,  and  only 
the  quantity  of  fluid  required  sufficiently  to  fill  it  should 
be  injected,  or  it  may  burst.  If  the  bag  has  not  been  pushed 
far  enough  into  the  cervix,  it  will  escape  into  the  vagina  as 
it  becomes  distended  ;  if  the  broad  end  lies  above  the  internal 
OS,  its  shape  will  prevent  its  escape  in  this  manner. 

Champetier's  bag,  as  a  rule,  is  introduced  between  the 
membranes  and  the  uterine  wall ;  when  distended  it  therefore 
'  causes  extensive  separation  of  the  membranes  from  the  wall 
of  the  lower  uterine  segment.  If,  however,  while  introducing 
it  the  membranes  should  be  accidentally  ruptured,  no  harm 
will  follow^  for  the  distended  bag  prevents  escape  of  the 
liquor  amnii.  An  important  exception  to  this  rule  is  the 
case  of  placenta  prsevia ;  here  the  membranes  should  first 
be  ruptured  and  the  bag  then  introduced  into  the  amniotic 
sac,  so  that  when  distended  it  may  compress  the  placenta 
against  the  uterine  wall  and  so  tend  to  check  hsemorrhage. 

The  normal  mechanism  of  labour  is  closely  imitated  by 
the  action  of  Champetier's  bag.  Its  curved  conical  shape 
corresponds  to  the  shape  of  the  dilating  cervix  and  lower 
uterine  segment,  while  its  fluid  consistence  resembles  that 
of  the  normal  dilator— the  bag  of  waters.  When  the  mem- 
branes have  ruptured,  escape  of  liquor  amnii  is  prevented  by 
it.  Its  action  depends  upon  its  exciting  uterine  contractions 
by  which  it  is  driven  gradually  down  through  the  cervix, 
distending  it  as  it  passes.  When  the  pains  excited  by  it  are 
feeble,  dilatation  can  be  assisted  by  traction  on  the  lower  end 
of  the  bag.  Traction  may  be  applied  intermittently  by  pulling 
during  the  pains,  or  continuously  by  attaching  a  weight  of  four 
to  six  pounds  to  the  end  of  the  tube  and  carrying  it  over  the . 
foot  of  the  bed.  Ultimately  the  whole  cervical  canal  is 
stretched  to  the  diameter  of  the  broad  end,  and  any  intra- 
uterine manipulation  required  to  deliver  the  child  can  therefore 
be  immediately  undertaken.  When  the  broad  end  has  been 
driven  out  of  the  cervix  the  contents  may  be  allowed  to  escape 
and  the  bag  then  withdrawri.    As  a  rule,  the  uterine  pains 
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excited  by  it  are  so  strong  that  natural  delivery  is  quickly 
effected  after  dilatation,  when  the  pelvis  is  of  normal  size. 
Sometimes,  however,  the  pains  cease  when  the  dilator  has 
been  expelled  into  the  vagina.  In  some  rare  cases  pains  are 
not  excited  by  the  bag  at  all,  although  with  the  lielp  of  traction 
it  may  dilate  the  cervix. 

The  time  occupied  by  this  method  in  fully  dilating  the 
cervix  varies  ;  when  employed  to  excite  labour  it  takes  on  an 
average  from  twelve  to  twenty-four  hours  to  obtain  full  dilata- 
tion ;  if  labour  is  already  in  progress  dilatation  may  be 
completed  by  its  use  in  from  half  an  hour  to  two  hours. 

Two  objections  to  the  use  of  Champetier's  bag  must  be 
noticed.  In  the  first  place,  there  is  no  doubt  that  its  presence 
in  the  lower  uterine  segment  displaces  the  presenting  part  and 
may  thus  disturb  a  favourable  presentation.  This  objection 
is,  however,  unimportant,  for  after  the  bag  has  done  its 
work  the  condition  of  the  passages  allows  of  the  easy 
correction  of  any  unfavourable  presentation.  The  occasional 
occurrence  of  rupture  of  the  uterus  when  the  bag  has  been 
used  in  cases  of  placenta  prasvia  has  been  already  referred  to 
(p.  363). 

In  inducing  premature  labour  with  Champetier's  bag  the 
larger  size  is  usually  unnecessary ;  and  it  must  be  recollected 
that  when  the  pelvic  brim  is  much  contracted  there  will  not 
be  room  in  the  conjugate  for  the  larger  size.  Champetier's 
bag  is  too  large  to  be  used  for  the  induction  of  abortion.  Small 
patterns  of  hydrostatic  dilators  designed  for  the  induction  of 
abortion  have  been  introduced  by  Horrocks  {maieutic  hag)  and 
Vorhees.  But  Champneys  has  pointed  out  that  a  perfectly 
satisfactory  apparatus  for  this  purpose  can  be  made  from  a 
toy  air-balloon,  by  fixing  it  to  a  piece  of  glass  tubing  and 
filling  it  to  the  required  size  with  solution  pumped  through  a 
rubber  tube.  The  whole  apparatus  can  be  sterilised  by  boiling, 
and  the  empty  balloon  introduced  into  the  cervix  with  a  pair 
of  ordinary  forceps. 

(3)  Dilatation  by  Branched  Metal  Dilators.  —  This 
method,  introduced  by  Bossi  in  1887,  consists  in  forcible 
mechanical  dilatation  of  the  cervix  by  means  of  a  branched 
dilator,  which  is  introduced  closed,  and  by  gradual  separation 
of  the  blades  is  capable  of  completely  dilating  the  cervix  in 
from  thirty  to  forty-five  minutes.    It  is  therefore  more  rapid 
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thcan  any  other  method  hitherto  considered.  Bossi's  cervical 
dilator  is  shown  in  fig.  243.  It  consists  of  four  blades,  con- 
trolled by  a  screw  which  is  worked  from  the  handle  of  the 
instrument ;  by  an  ingenious  device  in  the  arrangement  of 
the  blades,  tha  points  can  be  widely  opened  without  causing 
much  separation  of  the  blades,  so  that  the  vaginal  canal 
is  not  dilated.  The  points  are  conical  in  shape  and  corrugated 
on  their  outer  surface  ;  when  in  apposition  the  closed  end  of 
the  instrument  has  approximately  the  same  bulk  as  the  index 
finger  ;  when  the  points  are  separated  to  their  fullest  extent 
the  diameter  of  the  open  end  is  about  3j  inches.  The  handle 
is  furnished  with  a  scale  upon  which  is  indicated  the  amount 
of  separation  of  the  points  in  all  positions.  Caps  of  different 
sizes  with  a  wide  shoulder  at  the  free  end  are  provided  which 
can  be  fitted  on  to  the  points  so  as  to  afford  broader  surfaces 


CLOSED 

Fig.  243.— Bossi's  Dilatob. 
Tbe  open  blades  are  fitted  with  broadening  caps  ;  tlie  closed  blades  are  not. 

of  contact  in  the  later  stages  of  the  process  (see  fig.  243).  The 
instrument  is  difficult  to  sterilise,  as  it  is  bulky  and  cannot  be 
readily  taken  to  pieces. 

In  using  this  dilator  an  anaesthetic  is  necessary,  and  the 
dorsal  posture  is  the  most  convenient.  Under  strict  antiseptic 
precautions  with  regard  to  the  operator,  the  instrument,  and 
the  genital  canal,  the  dilator  is  introduced  with  the  right 
hand  and  the  closed  points  guided  with  two  fingers  of  the 
left  into  the  cervix,  which  must  be  dilated,  either  naturally 
or  artificially,  sufficiently  to  receive  it.  The  handle  is  then 
depressed  towards  the  perineum  so  as  to  allow  the  points  to 
come  forward  into  the  axis  of  the  brim,  for  the  instrument  is 
nearly  straight.  It  must  be  cautiously  introduced  during 
the  mtervals  if  labour  is  in  progress.  If  the  pre^ 
senting  part  is  in  the  way,  this  must  be  carefully  pushed 
up  mto  the  uterus.    It  is  immaterial  whether  or  not  the 
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membranes  have  ruptured.  As  soon  as  the  points  are  in  the 
cervix  the  screw  is  turned  and  sufficient  separation  secured  to 
cause  distinct  tension  on  the  cervix.  Dilatation  is  now  carried 
out  by  turning  the  screw  from  one-fourth  to  one-half  of  a 
revolution  during  an  interval,  and  then  allowing  two  or  three 
pains  to  recur  before  dilating  further.  The  finger  of  the  left 
hand  must  be  kept  in  the  cervical  canal,  so  that  any  tendency 
of  the  points  to  slip  may  at  once  be  recognised.  When  fully 
dilated  the  instrument  is  first  closed  and  then  withdrawn, 
and  labour  allowed  to  terminate  naturally  unless  indications 
for  immediate  delivery  are  present :  forceps  is  preferred  to 
version  as  the  method  of  delivery  after  the  use  of  this 
instrument. 

Severe  lacerations  of  the  cervix  and  lower  uterine  segment 
have  been  frequently  reported  in  the  use  of  this  dilator  ;  they 
appear  to  result  either  from  the  points  slipping,  or  from  hurried 
dilatation.  A  greatly  improved  pattern  has  been  recently 
introduced  by  de  Seigneux  (fig.  244).  This  observer  points 
out  that  there  is  a  radical  fault  in  the  construction  of  Bossi's 
instrument — viz.  that  the  blades  separate  in  a  horizontal  plane, 
and  the  cervix  is  consequently  dilated  in  a  horizontal  plane, 
whereas  dilatation  ought  to  be  effected  in  an  oblique  plane  — 
the  plane  of  the  pelvic  brim.  When  the  anterior  blade  of 
Bossi's  instrument  is  at  the  level  of  the  internal  os,  the 
posterior  blade  will  impinge  upon  the  posterior  cervical  wall 
considerably  below  this  level.  Dilatation  must  therefore  be 
irregular,  and  laceration  of  the  posterior  cervical  wall  will  be 
favoured.  In  de  Seigneux's  instrument  the  blades  separate 
in  an  oblique  plane  corresponding  to  that  of  the  pelvic  brim, 
the  result  being  that  the  internal  os  can  be  evenly  dilated. 
A  series  of  blades  having  points  of  different  sizes  is  employed 
by  de  Seigneux  during  the  process  of  dilatation.  He  claims 
that  there  is  less  danger  of  laceration  with  his  instrument 
than  with  Bossi's,  and  it  seems  reasonable  to  expect  that  this 
will  prove  to  be  the  case  when  it  has  been  extensively  tried. 

At  the  present  time  great  divergence  of  opinion  exists  as 
to  the  value  of  this  method  of  dilatation  ;  its  efficiency  cannot 
be  denied,  but  the  force  exerted  by  it  is  very  diflBcult  to 
regulate,  and  serious  lacerations  of  uterus  and  vagina  have 
undoubtedly  been  caused  by  it  even  when  used  by  skilled 
operators,  As  a  raetihod  of  inducing  lab,our  its  u§e  is  practically 
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restricted  to  the  most  urgent  instances  of  maternal  complica 
tions ;  but  it  has  also  been  frequently  employed  to  complet 
dilatation  of  the  cervix  rapidly  after  labour  has  begun. 


Fia.  244. — De  SEiaNEUx's.  Cervical  Delatoe.    a.  Closed,    h.  Open. 

(4)  Digital  Dilatation  of  the  Cervix. — When  the  cervix 
is  sufficiently  dilated  to  admit  one  or  two  fingers,  full  dilata- 
tion may  be  produced  by  digital  stretching.  The  thumb  and 
index  finger  of  one  hand  are  first  inserted,  and  the  cervix 
stretched  as  far  as  possible  by  separating  them.    Then  the 
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remaining  fingers  are  successively  introduced,  until  all  the 
fingers  of  the  hand  can  be  passed  through  the  internal  os. 
Another  method  in  which  both  hands  are  employed  is  also 
used  ;  after  two  fingers  of  one  hand  have  been  passed,  the 
corresponding  fingers  of  the  other  hand  are  introduced,' and 
the  cervix  stretched  by  separating  the  fingers  of  the  two  hands. 

This  method  requires  an  anfesthetic,  careful  antiseptic 
precautions,  and  the  exercise  of  gentleness  and  patience  in 
its  performance  ;  even  then  very  serious  lacerations  running 
up  into  the  lower  segment,  and  even  complete  rupture  of  the 
uterine  wall,  may  occur,  for  it  is  impossible  to  graduate  the 
amount  of  force  applied  in  this  manner.  It  is  consequently 
seldom  practised  as  a  method  of  inducing  labour,  but  it  may 
safely  and  conveniently  be  employed  to  complete  dilatation  in 
cases  of  prolonged  first  stage  when  the  cervix  is  already  one- 
half  dilated. 

(5)  Deep  Incision  of  the  Cervix  and  Lower  Uterine  Seg- 
ment (Vaginal  Csesarean  section).— This  method  consists  in 
deeply  incising  the  cervix  so  as  to  allow  of  the  immediate 
delivery  of  the  child  through  the  natural  passages.  It  must 
not  be  confounded  with  the  time-honoured  plan  of  making 
shallow  incisions  into  the  lips  of  the  cervix  to  promote  dilata- 
tion, which  has  been  described  on  page  318  in  connection  with 
the  treatment  of  rigidity  of  the  cervix.  The  method  here 
referred  to  is  of  quite  recent  date,  and  was  mtroduced  in  1896 
by  Diihrssen. 

The  operation  is  performed  as  follows  by  Bumm.  The 
cervix  is  first  exposed  by  two  specula,  then  seized  with  two 
pairs  of  volsella  forceps,  and  pulled  down  to  the  level  of  the 
ostium  vaginas.  A  median  incision  is  then  made,  commencing 
on  the  anterior  lip  of  the  os  externum,  and  passing  over  the 
cervix  and  forwards  on  to  the  anterior  vaginal  wall  to  a  point 
two  inches  above  the  urinary  meatus.  Through  this  incision 
the  bladder  is  separated  from  the  uterine  wall  by  blunt  dis- 
section. A  median  incision  is  then  begun  in  the  cervix  and 
carried  upwards  to  the  level  of  the  internal  os  ;  the  cervix 
can  be  pulled  down  lower  and  lower  during  the  process  so 
as  to  keep  the  whole  incision  well  within  view.  When  the 
internal  os  has  been  incised  the  bag  of  membranes  will 
present.  The  peritoneum  of  the  utero-vesical  pouch  is 
pushed  up  out  of  the  way,  but  is  not  incised.    The  uterine 
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incision  is  carried  a  little  higher,  and  then  the  membranes 
are  ruptured,  and  delivery  effected  by  podalic  version.  The 
uterine  incision  measures  about  four  inches,  so  that  it  involves 
both  cervix  and  lower  uterine  segment.  After  delivery  of 
the  placenta,  the  cervix  is  again  pulled  down  to  the  vulva  and 
the  deep  incision  closed  with  interrupted  catgut  sutures  from 
above  downwards.  Finally  the  incision  in  the  vaginal  wall 
is  similarly  closed. 

This  operation  is  difficult  in  a  primipara  on  account  of 
the  small  size  of  the  vagina  and  the  rigidity  of  the  perineum. 
It  cannot  be  performed  unless  the  maternal  pelvis  is  of  normal 
size,  and  up  to  the  present  time  it  has  been  applied  almost 
solely  to  cases  of  eclampsia  in  which  it  was  desired  to  deliver 
rapidly.  The  mortality  is  high,  and  fifty-five  cases  recently 
reported  showed  a  maternal  mortality  of  20  per  cent.,  but 
it  must  be  recollected  that  the  maternal  conditions  for  which 
it  was  undertaken  were  very  grave. 

Accouchement  forcd. — This  name  is  sometimes  used  to 
include  delivery  by  certain  rapid  methods  of  dilatation  -  i.e.  by 
Bossi's  dilator,  and  by  vaginal  Caesarean  section. 

Selection  of  Methods  for  Particular  Cases. — In  in- 
ducing abortion  the  method  to  be  employed  varies  with  the 
period  of  pregnancy.  Up  to  the  end  of  the  third  month  the 
uterus  can  safely  and  conveniently  be  emptied  at  a  single 
sitting,  by  dilating  the  cervix  with  metal  dilators  and  clearing 
out  the  contents  of  the  uterus  with  the  finger  or  ovum  forceps. 
The  same  may  be  done  in  the  fourth  and  fifth  months,  if  the 
maternal  indications  are  urgent ;  dilatation  must  then  be 
carried  further  by  the  digital  method.  If  a  slower  method  is 
desired,  the  sound  should  be  used  so  as  to  rupture  or  detach 
the  ovum,  and  the  vagina  then  plugged  with  iodoform  gauze, 
and  full  doses  of  ergot  administered ;  or  a  laminaria  tent  may  be 
introduced  into  the  cervix.  As  soon  as  the  cervix  is  sufficiently 
dilated  the  contents  of  the  uterus  should  be  evacuated. 
The  instruments  of  Bossi  and  de  Seigneux  are  unsuitable  for 
inducing  abortion.  In  inducing  premature  labour  for  pelvic 
contraction  the  simplest  method  is  that  of  Ivrause.  A  much 
quicker  result  can  be  obtained  by  introducing  Champetier's 
bag  as  soon  as  sufficient  dilatation  for  this  purpose  has  been 
obtained  by  bougies.  For  urgent  maternal  complications 
Champetier's  bag  will  usually  suffice,  the  necessary  preliminary 
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dilatation  being  in  this  case  rapidly  secured  by  graduated 
dilators ;  m  this  way  labour  may  often  be  set  going  and  ter- 
minated under  twelve  hours.  Only  in  extremely  urgent  cases 
can  it  be  justifiable  to  use  branched  dilators  or  deep  vaginal 
incisions.  These  procedures  have  been  chiefly  employed  in 
urgent  cases  of  eclampsia  and  ante-partum  hemorrhage,  and 
the  doubtful  propriety  of  rapidly  evacuating  the  uterus  in 
these  conditions  has  been  already  discussed. 


Version :  Turning 

This  operation  consists  in  altering  the  lie  of  the  foetus 
in  utero,  so  as  to  substitute  one  presentation  for  another ; 
either  the  head  or  the  breech  may  be  brought  down  into  the 
pelvic  brhn,  version  bemg  termed  cephalic  in  the  former  and 
podalic  in  the  latter  case.  The  conditions  in  which  it  may 
be  necessary  to  perform  version  are  as  follows : 

(1)  Transverse  presentation. 

(2)  Face  or  brow  presentation. 

(3)  Flat  pelvis,  if  the  true  conjugate  measures  at  least 
three  inches,  and  the  transverse  is  not  diminished. 

(4)  Placenta  prsevia. 

(5)  Prolapse  of  the  umbilical  cord. 

(6)  Breech  presentation  in  a  primipara. 

(7)  Whenever  immediate  delivery  is  indicated  and  the  use 
of  forceps  is  undesirable. 

The  advantages  of  turning  in  these  conditions  has  been 
discussed  already  in  connection  with  each  individually,  and 
therefore  they  need  not  be  reconsidered  here. 

Version  may  be  performed  by  external  (abdominal) 
manipulations  alone,  by  internal  manipulations  alone,  or  by 
combined  internal  and  external  manipulations ;  these  methods 
are  respectively  termed  external,  internal,  and  combined  or 
hi-polar. 

External  Version. — The  foetus  inutero  can  be  turned  by 
abdominal  manipulation  if  there  is  a  sufficiency  of  liquor 
amnii,  if  the  uterus  is  not  contracting  frequently,  and  power- 
fully, and  if  the  abdominal  walls  are  lax.  The  time  for  its 
performance  is  therefore  before  labour  sets  in,  or  very  early 
in  labour  ;  it  is  much  easier  in  a  multipara  than  in  a  primi- 
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gravida.  The  commonest  indications  for  its  employment  are 
transverse  and  breech  presentations. 

Transverse  Presentation.-Y^hen  a  tranverse  presen- 
tation is  associated  with  a  flat  pelvis  it  is  best  to  convert  it 
into  a  pelvic  presentation  ;  under  other  circumstances  a  head 
presentation  should  be  produced.  In  performing  external 
version  the  patient  should  lie  on  her  back  with  the  shoulders 
slightly  raised  and  the  legs  flexed.     The  fce.tal  head  usually 


lies  in  one  or  other  iliac  fossa.  The  two  hands  of  the  operator 
are  first  used  to  gently  raise  the  trunk  of  the  foetus  out  of  the 
pelvic  brim  ;  then  the  hands  are  placed  upon  opposite  foetal 
poles,  and  the  two  poles  are  pushed  by  gentle  and  sustained 
pressure  in  opposite  directions  (right  and  left)  towards  the 
middle  line,  so  as  to  bring  the  head  into  the  brim,  the  breech 
up  to  the  fundus.  When  this  has  been  done,  firm  downward 
pressure  is  made  upon  the  breech  so  as  to  cause  the  head  to 
descend  well  into  the  brim  and  flex  the  trunk  of  the  foetus  ; 
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a  tight  abdominal  binder  is  then  applied.  Unless  labour  is 
suiiQciently  advanced  to  make  rupture  of  the  membranes 
justifiable  at  the  end  of  the  operation,  the  mal-presentation  is 
likely  to  recur. 

Breech  Presentation. — The  method  employed  is  very 
similar.  The  breech  is  first  raised  out  of  the  brim,  and  then 
pushed  to  one  side  until  it  lies  in  the  iliac  fossa  (fig.  245). 
Gentle  and  continuous  pressure  is  then  made  upon  the  foetal 
poles  in  opposite  directions  (right  and  left),  away  from  the 
middle  line,  the  head  being  directed  to  the  side  upon  which 
the  limbs  lie.  By  pushing  the  head  downwards  and  the  breech 
towards  the  fundus,  the  presentation  becomes  first  transverse 
and  then  cephalic.  Firm  downward  pressure  is  then  made 
upon  the  fundus  to  cause  the  head  to  enter  the  brim.  It  is 
difiicult  to  carry  the  long  axis  of  the  fostus  through  the  short 
transverse  axis  of  the  uterus,  and  this  stage  of  the  operation 
is  therefore  the  most  difficult.  If  labour  has  begun,  the 
manipulations  should  be  made  chiefly  in  the  intervals  be- 
tween the  pains  when  the  uterus  is  relaxed,  and  the  operation 
completed  by  rupturing  the  membranes. 

Internal  Version. — This  operation  consists  in  introducing 
the  hand  into  the  uterine  cavity  in  order  to  bring  down  the 
pelvic  extremity  of  the  foetus.  It  is  by  no  means  devoid  of 
risk,  and  should  not  be  performed  except  under  perfectly  clear 
indications  and  with  requisite  precautions.  It  is  absolutely 
contra-indicated  by  tonic  uterine  contraction ;  and  whenever 
some  time  has  elapsed  since  rupture  of  the  membranes  it 
should  not  be  attempted  unless  the  mobility  of  the  foetus  is 
good,  and  the  hand  can  be  introduced-  without  force  into  the 
uterus.  When  the  foetus  is  dead,  embryotomy  or  craniotomy 
should  always  be  preferred.^  Unless  the  conjugate  diameter  of 
the  pelvic  brim  measures  at  least  three  inches,  version  is  an 
unsuitable  method  of  delivery  in  a  flat  pelvis,  and  in  all  degrees 
of  generally  contracted  pelvis  it  should  be  avoided.  The 
strictest  antiseptic  precautions  are  called  for,  and  the  mani- 
pulations must  be  carried  out  with  gentleness  and  deliberation  ; 
only  in  this  way  can  the  risks  of  sepsis  and  rupture  of  the 
uterus  be  reduced  to  a  minimum.  An  anesthetic  should 
always  be  administered.  The  most  favourable  moment  for 
performance  of  the  operation  is  when  the  cervix  is  about 
three-fourths  dilated  and  the  membranes  are  unruptured  ; 


Fig.  248. — Internal  Version  :  Leg  drawn  down  into  the  Vagina, 
Head  pushed  up  to  the  Fundus.  (Naget..) 

{To  face  p.  197. 
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but,  when  required,  the  cervix  can  be  stretched  to  this 
extent  by  the  digital  method,  under  anaesthesia,  during  the 
operation. 

Preliminaries.  —  The  bladder  should  be  emptied  by 
catheter.  The  position  of  the  back  and  head  of  the  child 
should  be  carefully  localised  by  abdominal  and  vaginal  exami- 
nation, "and  the  fcetal  heart  auscultated.  The  approximate 
size  of  the  pelvis  and  of  the  foetus  must  also  be  estimated. 
The  patient  may  be  placed  in  either  the  '  lithotomy  position ' 
or  the  ordinary  lateral  posture;  in  the  latter  less  assist- 
ance is  required  by  the  operator.  The  operator,  after  care- 
fully disinfecting  his  hands  and  forearms,  should  put  on  a 
pair  of  previously  boiled  rubber  gloves,  and  the  vulva  and 
vagina  of  the  patient  should  be  swabbed  with  an  antiseptic 
solution  (biniodide  of  mercury  1-2,000,  or  lysol  3j.  to  Oj.). 

Steps  of  the  Operation. —  {a)  When  the  presentation  is 
transverse. — When  the  head  lies  to  the  right  the  patient 
should  be  placed  on  her  left  side,  with  the  buttocks  over  the 
edge  of  the  bed,  the  operator  using  his  right  hand  for  the 
internal  manipulations  (fig.  246).  When  the  head  lies  to  the 
left  side,  the  patient  should  be  placed  on  her  right,  the 
operator  using  his  left  hand. 

(1)  The  hand  should  be  passed  into  the  vulva  with  the 
fingers  and  thumb  bent  into  the  shape  of  a  cone ;  the 
direction  to  be  taken  is  at  first  upwards  and  backwards '(axis 
of  outlet),  gradually  changing  to  upwards  and  forwards  (axis 
of  brim). 

(2)  The  hand  should  not  enter  the  uterus  until  the  strong 
contractions  and  expulsive  efforts  excited  by'  its  introduction 
into  the  vagina  have  passed  away. 

(3)  In  dorso-anterior  positions  the  hand  should  follow 
the  curve  of  the  lower  buttock  until  the  loiver  foot  can  be 
reached,  the  external  hand  raising  the  pelvic  pole  of  the  fcetus 
so  as  to  render  it  more  accessible  (figs.  246  and  247). 

(4)  In  dorso-posterior  positions  the  hand  should  be  passed 
over  the  ventral  aspect  of  the  foetus,  so  as  to  reach  the  upper 
foot,  aided  by  the  external  hand. 

(5)  When  the  foot  has  been  seissed,  it  should  be  drawn 
gently  down  into  the  vagina,  the  head  being  at  the  same  time 
pushed  up  towards  the  fundus  by  the  external  hand  (fig.  248). 
The  patient  may  now  be  placed  in  the  dorsal  position  (as  in 
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the  figure),  or  delivery  may  be  completed  without  change  of 
position.  . 

(6)  These  manipulations  .should  as  far  as  possible  be  made 
during  the  intervals  of  the  contractions,  the  internal  hand 
making  no  advance  during  the  pains. 

(7)  The  foetus  may  now  be  .extracted;  this  should  be 
carried  out  vnth  the  aid  of  the  uterine  contractions,  firm  and 
continuous  pressure  being  at  the  same  time  made  upon  the 
fundus.-  In  some  cases— 6.(7.  placenta  prsevia— it  is  best  to 
allow  the  child  to  be  expelled  by  the  natural  efforts,  and  not 
to  practise  extraction. 

(8)  After  the  delivery  of  the  after-birth  an  antiseptic 
intra-uterine  douche  should  always  be  given. 

(9)  Owing  to  the  risks  of  foetal  asphyxia,  preparations  for 
the  resuscitation  of  the  infant  should  be  made.  When  an  arm 
has  prolapsed,  a  piece  of  •  tape  should  be  placed  round  the 
wrist  before  turning,  so  that  during  delivery  upward  displace- 
ment of  the  arm  may  be  prevented  by  traction  on  the  tape. 

{h)  When  the  head  presents. — The  position  of  the  back 
of  the  foetus  must  first  be  located.  When  the  back  lies  to  the 
right  of  the  mother,  the  patient  should  be  placed  upon  her 
left  side,  the  operator  using  his  right  hand  for  turning; 
when  the  back  lies  to  the  left  of  the  mother,  she  should  be 
placed  upon  her  right  side,  the  operator  using  his  left  hand 
(fig.  249).  The  steps  of  the  operation  are  the  same  as  in 
a  transverse  presentation,  the  hand  being  always  passed  along 
the  ventral  aspect  of  the  foetus ;  one  or  both  feet  may  be  seized 
in  turning.  When  the  hand  enters  the  uterus,  the  head  is 
necessarily  pushed  to  one  side,  thus  facilitatmg  its  -displace- 
ment upwards  by  the  external  hand.  It  is  more  difficult  to 
turn  a  head  than  a  transverse  presentation,  as  the  long  axis 
of  the  foetus  is  made  to  cross  the  transverse  axis  of  the 
uterus. 

Combined  or  Bi-polar  Version.  (Method  of  Braxton 
Hicks.) — During  the  first  stage  of  labour,  when  the  cervix 
is  sufficiently  dilated  to  admit  one  or  two  fingers,  and  the 
membranes  are  unruptured,  or,  if  ruptured,  a  large  amount  of 
liquor  amnii, remains,  it  is  possible  to  turn  without  introducing 
the  hand  into  the  uterus.  It  is  evident  that  in  internal  version 
both  external  and  internal  manipulations  are  employed,  and 
both  poles  of  the  foetus  are  displaced  ;  it  might  therefore  also 


>GHOOL  O  r-Uiumc 
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be  accurately  called  combined  or  bi-polar  version.  ^The 
Lsent  a  Merence  between  internal  version  and  the  method 
now  to  be  described  is  that,  as  in  the  latter  the  whole  hand 
is  not  introduced  into  the  uterus,  it  can  be  performed  at  an 
earlier  stage  of  labour.  It  is  not  frequently  performed,  for  i 
is  more  difficult  than  either  of  the  other  methods,  the  chief 

difficulty  being  met  with  m 

of 


carrying  the  long  axis 
the  foetus  through  the  trans- 
verse axis  of  the  uterus.  In 
transverse  it  is  easier  than 
in  vertex  presentations.  Bi- 
polar version  is  usually  po- 
dalic—i.e.  it  is  used  to  pro- 
duce a  breech  presentation. 

Preliminaries.  —  These 
are  the  same  as  for  internal 
version ;  an  anaesthetic, 
though  not  essential,  is  of 
great  assistance. 

Steps,  (a)  When  the  pre- 
sentation is  transverse. — 
The  right  hand  is  always 
employed  for  the  internal 
manipulations,  the  patient 
being  in  the  dorsal  or  left 
lateral  position. 

(1)  The  position  of  the 
head  having  been  located, 
the  presenting  shoulder  is 
pushed  upwards  out  of  the 
brim,  and  toioards  the  side 

where  the  head  lies  ;  the  external  hand  assists  by  pushing 
the  head  upwards  towards  the  hypoehondrium. 

(2)  The  arm  or  some  part  of  the  trunk  now  lies  over  the 
internal  os,  and  is  pushed  into  the  iliac  fossa  on  the  same 
side,  the  head  being  simultaneously  displaced  upwards  and 
towards  the  middle  line  into  the  epigastric  region. 

(3)  The  breech  or  lower  limbs  now  come  within  reach  of 
the  internal  fingers ;  the  membranes  are  then  ruptured,  and 
one  foot  pulled  down  into  the  vagina,  while  the  head  is  pushed 


Fro.  250. — Bi-POLAR  Version  : 
First  Step  in  Head  t*RESENTATioN. 
Placenta  .Pr;evia.  .  (  Braxton  Hicks.  ) 
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up  to  the  fundus.  The  case  is  then  managed  as  a  breech 
labour,  delivery  being  left  to  nature. 

(6)  When  the  head  presents.— (1)  The  head  is  pushed 
upwards  out  of  the  brim,  and  then  into  the  iliac  fossa  on  the 
side  to  lohich  the  hack  of  the  fcetus  lies  (fig.  250)  ;  at  the 
same  time  the  breech  is  displaced  downwards  and  to  the 
opposite  side. 

(2)  The  presentation  has  now  become  transverse,  or  oblique, 
and  the  operation  is  completed  in  the  manner  just  described. 

Choice  of  Method  of  Version. — This  is  very  simple,  and 
is  determined  almost  entirely  by  the  stage  of  labour  which 
has  been  reached  when  the  necessity  for  version  arises  or 
is  recognised.  The  external  method  should  always  be  pre- 
ferred if  the  local  conditions  admit  of  its  being  performed. 
It  must  be  recollected  that  the  external  and  combined  methods 
are  practised  solely  to  correct  an  unfavourable  presentation, 
delivery  being  afterwards  left  to  nature ;  internal  version,  on 
the  other  hand,  is  usually  completed  by  extracting  the  foetus, 
and  it  accordingly  may  be  used  as  a  method  of  rapid  delivery. 

Obstetric  Forceps 

The  construction  of  the  modern  obstetric  forceps  will  be 
best  understood  by  tracing  the  various  phases  through  which 
the  instrument  has  passed  in  its  evolution. 

The  earliest  forceps  to  be  publicly  described  was  that  of 
Palfyn,  a  surgeon  of  the  city  of  Ghent,  in  1720.  It  consisted  of 
a  pair  of  spoon-shaped  blades  with  wooden  handles  ;  the  blades 
were  applied  to  the  sides  of  the  head,  and  the  handles  tied 
firmly  together  so  that  the  instrument  could  be  used  for  trac- 
tion. Before  this  period  (seventeenth  century),  an  instrument 
had  been  used  in  London  by  a  family  of  doctors,  including  at 
least  three  generations,  named  Chamberlen ;  the  construction 
of  their  forceps  was,  however,  maintained  as  a  strict  family 
secret,  arid  not  until  long  after  the  death  of  the  last  of  their 
line  did  the  secret  leak  out.  In  1813  the  three  forceps  repre- 
sented in  fig.  251  were  found  by  accident  in  an  old  chest  in 
a  house  which  one  hundred  years  previously  had  belonged  to 
the  Chamberlens,  and  are  believed  to  be  the  instruments  with 
which  they  worked.  These  three  forceps  were  distinctly 
better  than  Palfyn's ;  they  consisted  of  a  pair  of  metal. 
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spoon-shaped,  fenestrated  blades,  united  like  a  pair  of  scissors 
with  a  pin-joint,  and  having  curved  scissors  handles ;  slight 
modifications  in  shape  appear  in  the  three  forms,  and  in  one 


Fig.  251. — Diffhbent  Patteens  of  Chambeelen's  Foeceps. 


a  tape  threaded  through  and  around  the  blades  replaces 
the  pin-joint.  They  are  composed  of  three  parts :  (1)  the 
curved  blade,  (2)  the  lock  or  joint,  and  (3)  the  handle ;  the 
curve,  being  designed  to  adapt  the  blades  to  the  foetal  head, 
is  known  as  the  fcetal  or  cephalic  curve.  This  is  the  only 
curve  upon  these  early  instruments ;  viewed  in  profile,  they 
are  straight  from  end  to  end. 


Fig.  252. — Short  oe  Steaight  Foeceps. 


A  forceps  constructed  upon  this  principle,  and  called  the 
short  or  straight  forceps,  was  used  for  some  purposes  until 
comparatively  recent  years,  but  has  now  been  generally 
abandoned  (fig.  252). 
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The  faults  of  this  forceps  are  easily  demonstrated.  The 
instrument  is  straight,  but  the  pelvic  canal,  in  which  it  has 
to  lie,  is  curved  ;  therefore,  in  grasping  the  foetal  head  at  the 
brim,  a  central  grip  cannot  be  obtained,  for  the  instrument  will 
seize  the  part  of  the  head  which  lies  behind  the  centre  (fig.  253). 
In  occipito-anterior  positions,  traction  thus  applied  to  the 
sincipital  end  of  the  head  would  induce  extension.  And 
further,  in  making  traction,  a  great  deal  of  the  force  will 
be  misapplied  ;  for,  while  the  head  must  travel  downwards  and 
backwards  in  the  line  of  the  axis  of  the  brim  (fig.  253,  a,  b), 


p<jQ_  253.  Straight  Forceps  applied  to  the  Head  at  the  Brim 

(Schematic).    (IVIilne  Murray.) 

n  h  Axis  of  pelvic  brim,   c,  i.  Plaue  of  pelvic  brim,    c,  d.  Axis  of  pelvic  outlet, 
a;,/.  Directiou  of  traction  made  by  forceps. 

the  direction  of  traction  exerted  by  the  forceps  is  in  a  hne 
(e  X  f)  intermediate  between  this  and  the  axis  of  the  outlet 
(c  d).  A  great  deal  of  force  will  therefore  be  lost,  and  the 
soft  parts  crushed  which  lie  between  the  head  and  the  pubes. 
The  misdirection  of  force  is  represented  by  the  'angle  of 
error  '  b  x  f.  The  application  of  this  instrument  to  the  head 
in  the  pelvic  cavity  is  also  open  to  objection,  for  it  cannot 
be  made  to  travel  in  any  part  of  the  pelvic  axis  without  loss 
of  much  of  the  force  applied.  ^   .i    .    u  * 

The  first  observer  who  attempted  to  remedy  the  faults  of 
the  straight  forceps  was  Levret,  of  Paris  (1751),  who  curved 
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the  blades  forwards,  so  that  they  would  lie  accurately  m  the 
curve  of  the  pelvic  canal  (fig.  254)  :  this  second  curve  has 
become  known  as  the  maternal  ox  pelvic  curve.  Minor  modi- 
fications were  made  by  a  Scotchman  named  Smellie,  who 


Fig.  254. — Obstetric  Foeceps,  showikg  the  Cephauo  and  - 
Pelvic  Cubves.  (Edgar.) 

invented  the  double-slot  lock,  now  used  in  all  British  forceps, 
and  introduced  between  the  blade  and  the  lock  a  straight 
portion,  2^  inches  long,  named  the  shank,  which  increased 
the  length  of  the  instrument  so  that  the  operator  could  lock 
it  outside  the  vulva  when  applied  to  the  head  at  the  brim 
(fig.  255).  The  result  of  these  alterations  was  thus  to  lengthen 
the  forceps  and  add  the  pelvic  curve. 
This  instrument  is  now  known  as  the 
long  or  curved  forceps.  As  constructed 
at  the  present  day,  it  is  made  entirely  of 
metal,  so  that  it  can  be  boiled.  The  total 
length  of  the  instrument  is  15  inches ; 
the  cephalic  curve  of  the  blade  has  a 
radius  of  4^  inches,  and  allows  a  maxi- 
mum separation  in  the  centre  of  3|  inches, 
with  a  minimum  separation  at  the  points 
of  1  inch ;  the  pelvic  curve  has  a  radius 
of  7  inches. 

The  great  advantage  of  the  pelvic 
curve  is  that  it  enables  the  forceps  to 
obtain  a  central  grip  of  the  head,  which 
does  not  disturb  its  attitude ;  but  as  in 
the  case  of  the  straight  forceps  there 
is  great  misdirection  of  the  line  of  traction  (compare 
£gs.  253  and  257).    The  direction  of  traction  exerted  by 


Fig.  255. — The  Double 
Slot  (English)  Lock, 
AND  Shanks. 
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the  instrument  is  represented  by  a  line  joining  the  handles 
with  the  centre  of  the  fenestrum  (fig.  257,  e,  x,f).  This  line 
does  not  pass  through  the  centre  of  the  pelvis  at  all,  but  lies 


Fig.  256. — Long  or  Cxjeved  Obsteteic  Forceps. 


entirely  in  front  of  it  when  the  instrument  is  applied  to  the 
head  at  the  brim  ;  its  direction  also  diverges  widely  from  the 
axis  of  the  brim.  The  misdirection  of  force  is  represented  by 
the  angle  &,  x,  f. 


Fig.  257.  Long  Foecbps  applied  to  the  Head  at  the  Bkim. 

(Milne  Mukeay.) 

a  b  Axis  of  pelvic  brim,   c,  i.  Plane  of  pelvic  brim. 
'  ,6,  x,  f.  Direction  of  traction  made  by  forceps. 

The  long  forceps  received  a  further  important  modifica- 
tion at  the  hands  of  Tarnier,  of  Paris,  in  1877.  This  observer 
first  introduced  the  principle  of  axis  tracUon—ix.  he  modified 
the  instrument  so  that  wherever. the  head  may  he  traction 
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may  be  accurately  applied  to  it  in  the  axis  of  the  pelvis,  thus 
enablin*^  all  the  force  exerted  to  be  employed  in  the  most  ad- 
vantageous manner.  This  he  did  by  adapting  to  the  ordmary 
long  forceps  used  in  France  a  pair  of  curved  metal  rods  by 
which  traction  could  be  made,  known  as  the  axis-trachon 
rods.  There  are  a  number  of  points  of  difference  between 
the  French  and  English  obstetric  forceps  which  need  not 
be  described,  but  Tarnier's  invention  was  applied  m  1880  to 
the  Enghsh  forceps  by  Sir  Alexander  Simpson.  Simpson's 
instrument  was  further  modified  and  improved  by  Milne 
Murray. 

The  axis-traction  forceps  of  Milne  Murray  is  shown  m 
fig.  258.  The  traction  rods  are  attached  by  a  slot  at  the 
base  of  the  fenestrum  on  each  side ;  they  are  curved  so  as  to 


lie  in  accurate  contact  with  the  lower  ends' of  the  blades  and 
the  shanks  ;  opposite  the  lock  they  are  curved  away  from  the 
handles,  and  connected  together  at  their  ends  with  an  easily 
worked  attachment.  The  ends  of  the  traction  rods  lie  about 
3|  inches  from  the  handles.  To  the  ends  when  united  is 
attached  a  transverse  bar  moving  on  a  ball-and-socket  joint, 
with  which  traction  can  be  made.  As  the  handles  of  the  blades 
are  only  used  in  applying  the  instrument,  and  are  not  grasped 
when  making  traction,  a  screw  is  attached  to  them  by  which 
the  grip  of  the  blades  upon  the  head  can  be  retained.  This 
is  known  as  the  '  fixation  screw ' ;  it  is  not  intended  to  pro- 
duce compression  of  the  head,  but  simply  to  retain  the  grip 
of  the  blades  when  traction  is  being  made.  The  handles 
themselves  are  made  much  lighter  than  in  the  ordinary 
long  forceps,  and  may  be  conveniently  distinguished  as  the 


Fig.  258. — Milne  Mueray's  Axis-teaction  Forceps. 
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'  application '  handles,  the  transverse  bar  attached  to  the 
traction  rods  being  called  the  '  traction '  handle.  The  traction 
rods  and  handle  are  detachable,  and  the  whole  instrument  can 
be  sterilised  by  boiling. 

When  this  forceps  is  applied  to  the  head  at  the  brim, 
traction  made  with  the  traction  handle  will  cause  the  head  to 
descend  in  the  axis  of  the  brim  so  long  as  the  traction  rods 
are  kept  in  contact  with  the  shanks  (fig.  259).  The  direction 
of  the  force  applied  is  represented,  in  all  positions  of  the 
instrument,  by  a  straight  line  running  from  the  point  of  appli- 


cation of  the  force  (traction  handle)  through  the  centre  of  the 
fenestrum ;  when  the  head  is  at  the  brim,  this  line  coincides 
exactly  with  the  axis  of  the  brim  (fig.  269) ;  when  the  head  is 
in  the  pelvic  cavity,  it  coincides  with  the  axis  of  the  cavity 
at  the  level  occupied  by  the  head  (fig.  260)— i.e.  a  line  inter- 
mediate between  the  axis  of  the  brim  and  the  axis  of  the 
outlet.  As  long  as  the  traction  rods  are  kept  in  contact  with 
the  shanks,  the  line  of  traction  will  always  correspond  with 
the  axis  of  that  part  of  the  pelvis  in  which  the  head  lies ;  and 
in  pullmg  the  head  through  the  pelvis  the  application  handles 
will  be  observed  to  incline  more  and  more  to  the  front  as  the 


Pig.  261. — Pajot's  Manceuvee.    (WraTEiDQE  WnxiAMs.) 
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head  descends  (see  figs.  269  and  270.)  It  follows  that  none  of 
the  force  applied  is  wasted,  for  the  angle  of  error  {b,x,f)  seen 
in  the  case  of  the  short  forceps  and  the  ordinary  long  forceps 
has  entirely  disappeared  (compare  figs.  253,  257,  and  259). 

Various  attempts  have  been  made  to  apply  the  principle 
of  axis-traction  in  other  ways;  only  two  of  these  need  be 
mentioned.  (1)  It.  is  maintained  that  axis-traction  can  be 
made  with  sufficient  accuracy  with  the  ordinary  long  forceps 
by  the  manoeuvre  of  Pajot  (fig.  261).    One  hand  grasps  the 


¥ia.  260. — Axis-traction  Pobceps  applied  to  the  Head 
m  THE  Pelvic  Cavity.  (Simpson.) 

A'ote. — The  line  of  traction  is  represented  a  little  in  front  of  its  true  position. 


handles,  making  forward  traction  upon  them ;  the  other 
grasps  the  shanks  above  the  lock  and  makes  backward  traction 
upon  that  part  of  the  instrument,  forming  a  fulcrum  between 
the  two  hands,  upon  which  the  blades  will  swing  somewhat 
backwards  when  traction  is  being  applied.  It  is  clear  that  it 
will  be  impossible  to  obtain  even  approximate  accuracy  of 
direction  in  this  manner.  (2)  The  second  method  is  that  of 
Neville  (fig.  262).  Neville's  forceps  differs  from  Milne  Murray's 
in  having  but  a  single  traction  rod,  which  is  attached  to  the 
forceps  just  below  the  lock  by  a  butterfly  joint.    The  traction 
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bar  is  differently  jointod,  but,  like  Milne  Murray's,  will  move 
in  all  directions.  The  advantage  possessed  by  this  instru- 
ment is  that  it  is  easier  to  apply  than  Milne  Murray's,  but 
the  direction  of  traction  is  probably  not  so  accurate. 

It  must  be  recollected  that  the  axis-traction  forceps  is 
designed  to  work  in  a  pelvis  of  normal  shape;  when  the 
pelvis  is  contracted  so  as  to  distort  its  axis  many  of  the 
advantages  which  the  instrument  possesses  are  lost.  This 
objection,  of  course,  does  not  apply  to  its  use  in  the  generally 
contracted  pelvis. 

Modes  of  Action  of  Obstetric  Forceps. — All  varieties 
of  forceps  should  be  employed  only  as  a  means  of  making 


Fig.  262. — Neville's  Axis-tbaotion  Fobcbps.  P 


traction  upon  the  head ;  the  amount  of  compression  exercised 
by  the  blades  being  only  what  is  required  to  ensure  a  firm 
grasp. 

Although  the  obstetric  forceps  is  an  instrument  designed 
to  apply  traction  to  the  head,  it  also  exerts  a  certain  amount 
of  compression  upon  the  head ;  but  when  properly  applied 
the  possible  degree  of  compression  is  small,  and  is  strictly 
limited  by  the  cephalic  curve.  If  the  head  is  gripped  trans- 
versely, the  bi-parietal  diameter  cannot  be  reduced  below 
3 1  inches,  a  degree  of  compression  which  can  do  no  harm. 
If,  however,  an  antero-posterior  grip  is  practised,  the  same 
degree  of  compression  could  not  be  applied  to  the  occipito- 
frontal diameter  without  serious  injury.    As  we  shall  see, 
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the  usual  grip  obtained  is  transverse,  or  slightly  oblique 
from  before  backwards. 

In  occipito-posterior  positions  the  forceps  is  sometimes 
used  forcibly  to  rotate  the  head  so  as  to  bring  the  occiput 
forwards.  This  is  objectionable,  for  the  instrument  is  de- 
signed to  be  applied  and  used  in  the  transverse  diameter 
only  of  the  pelvis.  Eotation  carries  it  into  the  antero- 
posterior pelvic  diameter,  and  brings  the  cephalic  curve  of 
the  blades  into  correspondence  with  the  axis  of  the  pelvis  ; 
while  the  advantage  of  the  pelvic  curve  of  the  instrument  is 
lost.  If  used  for  rotation,  the  blades  must  be  taken  off  and 
re-applied  before  extracting  the  head. 

A  lateral  lever  action  may  be  exerted  during  traction  by 
carrying  the  handles  gently  from  side  to  side ;  this  sometimes 
aids  extraction  in  a  difficult  case. 

It  is  also  clear  that  when  the  head  is  in  the  grasp  of  the 
forceps,  the  lower  parts  of  the  blades  will  exercise  a  dilating 
action  upon  the  vulva  immediately  in  advance  of  the  head 
(fig.  269).  As  will  be  pointed  out,  the  mere  introduction  of 
the  blades  often  exerts  a  powerful  excitant  action  upon  the 
uterine  contractions. 

The  variety  of  obstetric  forceps  which  will  be  found  most 
generally  useful  is  the  axis-traction  forceps ;  and  Milne 
Murray's  pattern  is  to  be  preferred  on  account  of  its  greater 
accuracy.  To  operators  who  have  become  accustomed  to  the 
ordinary  long  forceps,  the  axis-traction  forceps  appears  clumsy 
and  its  application  difficult ;  but  students  can  learn  to  apply 
it  quite  as  easily  as  the  long  forceps.  It  is  a  great  advantage 
to  carry  one  kind  of  forceps  only,  and  this  is  the  only  kind 
which  is  sufficient  for  all  requirements,  whether  of  an  easy 
or  a  difficult  case.  It  is  advantageous  also  to  use  the  same 
form  of  instrument  in  all  forceps  operations,  so  as  to  become 
thoroughly  familiar  with  its  use  ;  and  while  it  may  be  ad- 
mitted that  a  low  forceps  operation  can  be  easily  performed 
with  the  ordinary  long  instrument,  this  certainly  is  not  the 
case  with  a  high  operation ;  here  the  axis-traction  instrument 
is  far  more  effective.  The  same  must  be  said  of  pelvic  con- 
traction and  all  other  conditions  in  which  a  considerable 
amount  of  force  is  required  in  traction;  the  axis-traction 
pattern  is  far  more  effective.  Since  all  the  force  applied 
through  the   instrument  is   effective,  and   none  is  lost, 
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obviously  the  amount  of  force  required  is  reduced  to  the 
minimum. 

It  must  also  be  borne  in  mind  that  this  forceps  does  not 
interfere  with  the  normal  movement  of  rotation  made  by  the 
head  in  passing  through  the  pelvis,  for  the  ball-and-socket 
joint  on  the  traction  handle  allows  the  instrument  and  the 
head  to  rotate  together.  With  the  ordinary  forceps,  owing  to 
the  firm  grip  of  the  handles  which  is  required,  spontaneous 
rotation  cannot  occur,  although  of  course  forcible  rotation 
can  be  performed  by  the  operator. 

It  has  been  urged  that  excessive  and  continuous  compres- 
sion of  the  head  is  caused  by  the  screwing  together  of  the 
handles  of  the  axis-traction  forceps ;  this  is  not  the  case, 
for,  as  we  shall  see,  continuous  compression  implies  improper 
use  of  the  instrument :  the  degree  of  compression  required  is 
only  that  necessary  to  ensure  a  firm  grip  of  the  head,  and  this 
can  be  regulated  with  far  more  accuracy  by  the  screw  than 
when  the  handles  are  firmly  gripped  in  the  act  of  making 
traction.  The  only  valid  objection  to  the  instrument  is 
its  greater  complexity,  and  the  corresponding  greater  difii- 
culty  in  manipulating  it ;  this  can  readily  be  overcome  by 
practice. 

Indications  for  the  Use  of  Forceps. — The  obstetric 
forceps  may  be  employed  to  deliver  the  head,  in  either  head 
or  breech  presentations ;  it  is  designed  for  application  to 
the  head  only  (vertex,  brow,  face,  or  after-coming  head). 
When  the  head  is  in  the  pelvic  cavity  the  forceps  opera- 
tion is  simple  and  easy ;  when  the  head  has  not  passed  the 
pelvic  brim  the  operation  is  more  difficult  and  complicated ; 
these,  are  respectively  termed  the  low  and  high  forceps 
operation. 

Low  Forceps  Operation. — This  operation,  though  simple 
and  easy,  should  not  be  performed  merely  to  save  the  time 
of  the  medical  attendant,  or  to  reduce  the  natural  duration 
of  the  second  stage  of  a  normal  labour.  It  is  indicated  by 
abnormal  prolongation  of  the  second  stage  either  from  primary 
inertia,  abnormal  uterine  obliquity,  rigidity  of  the  pelvic  floor, 
certain  kinds  of  pelvic  contraction,  relatively  large  size  of 
the  fcBtal  head,  and  mal-position  or  mal-presentation  of  the 
hea,d—e.g.  occipito-posterior  positions  of  the  vertex  and  ex- 
tension of  the  after- coming  head.    It  is  also  indicated  by 
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many  conditions  (maternal  or  foetal)  which  render  the  rapid 
termination  of  the  second  stage  desirable,  such  as  exhaustion 
indicated  by  rise  of  pulse-rate  and  temperature,  cardiac 
disease,  eclampsia,  prolapse  of  the  cord,  signs  of  foetal 
distress,  &c. 

High  Forceps  OjJeratioii.— This  operation  may  be  indi- 
cated in  a  normal  pelvis  by  primary  inertia,  the  head  failing 
to  engage,  by  ante-partum  hsemorrhage,  eclampsia  or  other 
urgent  maternal  complication,  or  by  prolapse  of  the  umbilical 
cord.  In  cases  of  pelvic  contraction,  when  the  conjugate 
diameter  of  the  brim  is  3^  inches  (8-75  cm.)  or  more,  delivery 
by  forceps  may  be  practised  with  good  prospect  of  success,  if 
the  foetus  is  not  abnormally  large ;  in  a  flat  pelvis  version  is  by 
some  believed  to  be  a  more  advantageous  method  of  delivery 
than  forceps.  In  the  case  of  pelves  from  3  to  3^  inches 
(7-5  to  8-75  cm.)  forceps  extraction  may  be  practised  after  the 
operation  of  symphysiotomy.  For  other  causes  of  obstruc- 
tion, the  forceps  operation  is  very  rarely  indicated.  In  cases 
of  marked  pelvic  contraction  forceps  should  not  be  applied 
unless  the  foetus  is  alive ;  this  will  practically  always  exclude 
its  use  in  tonic  uterine  contraction ;  when  the  foetus  is  dead 
the  alternative  of  craniotomy  should  be  preferred  on  account 
of  the  smaller  risk  of  injuring  the  maternal  passages.  Forceps 
must  not  be  applied  until  the  cervix  is  about  three-fourths 
dilated ;  but  when  otherwise  mdicated,  digital  dilatation 
of  the  cervix  may  be  first  practised  under  anaesthesia  if 
necessary. 

Application  and  Use  of  ¥  or  ct^s.— Preliminaries. — In 
cases  of  pelvic  contraction  an  accurate  measurement  of  the 
pelvis  must  first  be  made,  in  order  to  avoid  the  error  of 
attempting  to  deliver  with  insufficient  pelvic  space.  Careful 
antiseptic  preparation  of  the  hands  of  the  operator  and  the 
vulva  of  the  .patient  is  of  course  necessary ;  the  previously 
boiled  forceps  should  be  immersed  in  a  large  ewer  of  lysol 
solution  (3j.  to  Oj.)  or  carbolic  (1-40)  until  required  for 
application.  The  bladder  must  be  emptied  by  catheter,  and 
an  anaesthetic  is  desirable  in  all  cases.  The  left  lateral  posture, 
the  patient  lying  across  the  bed,  is  usually  employed  in  this 
country,  but  the  dorsal  posture,  with  the  legs  supported  and 
the  buttocks  drawn  to  the  edge  of  the  bed,  may  be  used ;  the 
former  has  the  advantage  of  requiring  fewer  assistants.  When 
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the  lateral  posture  is  used  the  buttocks  are  drawn  over  the " 
edge  of  the  bed,  and  the  right  leg  must  be  supported  through- 
out the  operation  by  an  assistant  in  the  position  shown 
in  fig.  264.  A  detailed  examination  of  the  presenting  head 
should  be  made,  and  posterior  positions  corrected  if  possible 
(see  p.  239)  ;  the  requisite  degree  of  dilatation  should  be 
secured  by  digital  manipulation  if  necessary. 

In  the  high  forceps  operation  with  pelvic  contraction, 
Walcher's  position  is  an  advantage  (fig.  263).    The  patient  is 


FiQ.  263.— Walchee's  Position,  showing  the  Change  in  the  Angle 
01-  THE  Plane  or  the  Beim.  (Edgar.) 

Dotted  Une=Normal  plaue  of  brim.     Continuous  lme  =  Plane  o£  brim  in  Walcher's  position. 

placed  on  her  back  upon  a  firm  high  table,  the  buttocks  just 
projecting  over  the  edge,  and  the  legs  hanging  down.  In 
this  posture  the  conjugate  diameter  of  the  brim  is  slightly 
lengthened,  and  the  angle  of  the  plane  of  the  brim  reduced ; 
the  axis  of  the  brim  is  nearly  vertical,  and  traction  must 
therefore  be  applied  almost  directly  downwards  and  the  legs 
separated  by  assistants. 

Application  of  the  Axis-Traction  Forceps,  (a)  When  the 
head  is  at  the  brim.-The  left  half  is  usually  applied  first; 


Fig.  264. — Application  of  Forceps  :  I.  Position  of  bight  hand  in  intro- 
ducing LEFT  HALF  OP  INSTRUMENT  ;  POSITION  OF  LEFT  HAND  WITH 
FINGERS  PASSED  INTO  VAGINA. 

iTo  face  p.  bl3. 
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Fig.  265. 


. — Application  of  Foecbps  :  II.  The  left  half  is  m  position 

THE  EIGHT  IS  BEING  INTRODUCED. 

ITo  face  p.  513. 


1  i 

Fig.  266. — Application  of  Forceps  :  III.  The  right  blade  passixg 

OVER  THE  HEAD. 

[ro  face  p.  613. 


Fig.  267.—  Application  of  Forceps  :  IV.  Locking  the  blades. 

IToface  p.  513. 
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this  will  be  the  lower  half  in  the  left  lateral  posture.  The 
handle  is  held  lightly  in  the  right  hand,  the  traction  rod 
being  kept  in  close  contact  with  the  shank.    The  lingers  of 
the  left  hand  are  passed  into  the  vulva  and  carried  up 
into  contact  with  the  cervix  on  the  left  side  of  the  head.  The 
blade  is  then  passed  along  the  palmar  surface  of  the  fingers 
in  the  antero-posterior  diameter  of  the  vulva,  and  directed  at 
first  backwards  towards  the  sacral  hollow,  the  instrument 
being  held  in  a  nearly  vertical  position  as  shown  in  fig.  264. 
The  handle  is  then  carried  backwards  in  a  wide  sweep,  and 
the  blade  at  the  same  time  directed  by  the  internal  fingers 
to  the  left  (of  the  mother)  until  it  lies  in  the  axis  of  the  pelvic 
brim ;  the  blade  must  be  kept  in  contact  with  the  scalp,  the 
lip  of  the  external  os  being  protected  by  the  fingers.  This 
movement  sweeps  the  blade  round  the  left  (maternal)  side  of 
the  head.  Without  exerting  any  force,  the  blade  will  be  found 
to  pass  deeply  into  the  pelvis  until  the  shank  comes  to  lie  upon 
the  perineum  (fig.  265).    The  traction  rod  now  lies  behind 
the  applied  blade.    The  right  half  of  the  forceps  is  next  taken 
in  the  right  hand,  the  left  hand  is  pronated,  and  the  fingers 
used  to  guide  it  into  the  vulva.    The  blade  is  first  directed 
towards  the  sacral  hollow,  and  then,  the  handle  being  held 
parallel  to  the  left  thigh,  the  blade  is  directed  by  the  fingers 
round  the  right  side  of  the  pelvis  into  the  transverse  diameter, 
the  same  precautions  being  taken  as  in  introducing  the  left 
half.    It  is  necessary  to  depress  the  handle  of  the  right  half 
in  order  to  carry  the  blade  upwards  to  the  right  side  of  the 
pelvis.    The  movement  is  completed  by  carrying  the  handle 
backwards,   as  the  blade  passes  deeply  into   the  pelvis 
(fig.  266).    It  is  convenient,  but  not  indispensable,  to  have  the 
left  half  held  in  position  by  an  assistant,  as  in  fig.  266,  while 
applying  the  right.    Both  traction  rods  should  now  lie  behind 
the  shanks,  and  the  instrument  is  locked  by  taking  a  handle 
in  each  hand  and  carefully  adjusting  the  slots  (fig.  267).  It 
is  convenient  to  have  the  traction  rods  held  back  by  the 
fingers  of  an  assistant  when  locking  the  forceps ;  but  this  is 
not  required  after  a  little  practice.    If  the  instrument  has 
been  accurately  applied  the  shanks  will  lie  in  such  a  position 
that  locking  is  easy;  sometimes,  when  the  position  of  one 
or  other  half  is  faulty,  it  can  only  be  locked  by  forcibly 
rotating  one  or  other  half.     This  should  not  be  •  done,  for 
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serious  injury  to  the  head  may  result ;  the  right  half  should 
be  removed  and  re-applied,  after  properly  adjusting  the  posi- 
tion of  the  left.  After  locking,  the  application  handles  are 
screwed  lightly  together  with  the  fixation  screw.  They  lie 
against  the  perineum,  and  it  will  be  noticed  that  they  are 
directed  downwards  in  the  axis  of  the  pelvic  cavity  (fig.  268). 
Next  the  traction  rods  are  connected,  and  the  traction  handle 
applied.  A  careful  examination  should  be  made  before  trac- 
tion is  begun,  to  make  sure  that  nothing  but  the  head  has 
been  included  in  the  grip  of  the  instrument.  When  the  head 
lies  in  one  of  the  oblique  diameters  of  the  pelvis  it  is  gripped 
by  the  forceps  in  the  manner  shown  in  fig.  260 — i.e.  one  blade 
lies  upon  one  side  of  the  face,  the  other  lies  upon  or  behind 
the  ear  of  the  opposite  side. 

(b)  When  the  head  is  in  the  cavity. — The  low  operation 
is  easier  on  account  of  the  greater  accessibility  of  the  head. 
In  applying  the  forceps  the  handles  should  not  be  carried  so 
far  backwards,  for  when  the  blades  lie  in  the  axis  of  the  pelvic 
cavity  the  handles  are  directed  forwards  to  a  greater  extent 
than  when  they  lie  in  the  axis  of  the  brim  (figs.  259  and  260). 

Delivery  by  Axis-Traction  Forceps. — Three  points  must 
be  continually  borne  in  mind  in  extracting  the  head  with 
axis-traction  forceps :   (1)  to  keep  the  traction  rods  always 
in  contact  with  the  shanks ;  (2)  to  pull  only  during  uterine 
contractions  and  pause  during  the  intervals  ;  (3)  to  ease  the 
fixation  screw  whenever  traction  is  not  being  made.    In  the 
high  operation  the  direction  of  traction  will  be  at  first  back- 
wards and  downwards  (fig.  268),  the  perineum  being  pushed  . 
back  by  the  shanks  of  the  instrument,  for  the  axis  of  the  brim 
passes  through  the  tip  of  the  coccyx  when  prolonged  down- 
wards.   As  the  head  descends  the  application  handles  will  of 
themselves  move  forwards,  and  the  traction  rods  must  be  made 
to  follow  them  (fig.  269)  ;  if  this  point  is  carefully  attended  to 
traction  will  always  be  made  exactly  in  the  pelvic  axis.  Little 
or  no  time  will  be  lost  in  pausing  during  the  periods  of 
relaxation  of  the  uterus,  unless  the  patient  is  deeply  anaes- 
thetised, for  the  presence  of  the  instrument  in  the  genital 
canal  powerfully  excites  uterine  contractions.    The  object  of 
easing  the  screw  of  the  application  handles  is,  of  course,  to 
avoid  the  risk  of  prolonged  and  continuous  compression  of  the 
head.    When  the  head  and  the  pelvis  are  of  normal  size,  the 


Fio.  268. — Deliveky  by  Forceps  :  I.  Traction  in  the  axis  or 

THE  BRIM. 

ITofacep.  b\i. 


Fig.  269. — Delivery  by  Forceps  :  II.  First  stage  of  extraction  of 

THE  HEAD  ;  THE  UNE  OF  TRACTION  IS  NOW  MUCH  MORE  FORWARDS. 
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Fig.  270. — Delivery  by  Forceps  :  III.  Second  stage  of  extraction  of 

THE  HEAD  ;  THE  LINE  OP  TRACTION  HAS  NOW  PASSED  FORWARDS  UNTH- 
THE  TRACTION  RODS  LIE  BETWEEN  THE  THIGHS. 
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amount  of  force  required  with  this  instrument  is  small,  and 
delivery  can  often  be  effected  by  making  traction  with  two 
finders  only.  If  during  traction  the  instrument  should  be  felt 
to  slip,  it  must  be  taken  off  and  re-applied.  When  marked 
rotation  of  the  head  occurs  during  its  descent,  so  as  to  bring 
the  blades  nearly  or  quite  into  the  antero-posterior  diameter, 
.the  mstrument  should  be  removed  and  re-applied,,  or  serious 
laceration  of  the  vulva  may  be  caused  by  the  edges  of  the 
blades.  When  using  the  left  lateral  position  in  the  final 
stage  of  extraction,  the  line  of  traction  required  is  across  the 
body  of  the  patient,  and  the  handles  will  come  into  a  line 
almost  parallel  with  the  anterior  surface  of  the  pubes  (fig.  270). 
The  instrument  may  now  be  gripped  by  the  shanks  with  the 
right  hand,  until  the  head  is  fixed  in  the  outlet,  when  the 
forceps  may  be  removed  and  the  head  delivered  by  expres- 
sion. In  removing  the  instrument  the  traction  handle  is 
first  taken  off,  then  the  fixation  screw  loosened  and  the 
traction  rods  disconnected  from  one  another;  the  blades  can 
-then  be  separately  withdrawn. 

Application  and  Use  of  Ordinary  Long  Forceps. — The 
application  of  the  blades  is  carried  out  in  precisely  the  same 
manner  as  the  axis-traction  forceps  up  to  the  locking  of  the 
handles ;  traction  can  then  be  at  once  commenced.  The  same 
precautions  in  delivering  should  be  observed  ;  the  firm  grip  of 
the  handles,  which  is  necessarily  used  when  making  traction, 
probably  exerts  more  injurious  pressure  upon  the  head  than 
does  the  fixation  screw  of  the  axis-traction  instrument ;  during 
the  intervals  the  handles  should  accordingly  be  slightly 
_  separated  without  actually  unlocking  them,  so  as  to  diminish 
the  pressure  upon  the  head.  Great  care  must  be  exercised 
throughout  in  directing  traction  as  far  as  possible  in  the 
pelvic  axis  ;  the  difficulties  of  effecting  this  have  been  already 
referred  to. 

Application  of  Forceps  to  the  After -coming  Head. — This 
operation  may  be  performed  when  the  head  is  retained  in 
the  pelvic  cavittj  and  digital  methods  of  extraction  have 
failed  ;  it  is  quite  unsuitable  when  the  head  has  not  passed 
through  the  brim.  If  the  occiput  is  anterior,  the  body  of  the 
child  is  held  forwards  against  the  mother's  abdomen,  and 
the  forceps  applied  in  the  usual  manner  behind  it.  Extraction 
.  will  be  easy,  unless  the  head  is  extended.    When  the  occiput 
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is  posterior,  the  forceps  must  be  applied  in  front  of  the  child's 
body. 

Risks  of  the  Forceps  Operation.— When  strict  antiseptic 
precautions  are  taken,  when  proper  dilatation  of  the  cervix 
has  been  previously  secured,  when  the  conditions  are  favour- 
able as  regards  the  relative  sizes  of  the  pelvis  and  the  foetal 
head,  and  when  extraction  is  practised  with  care  and  skill, 
the  forceps  operation  is  devoid  of  any  serious  risk  to  the  mother. 
Serious  laceration  of  the  cervix  and  vaginal  vault,  or  of  the  vulva, 
may,  however,  be  caused  by  inattention  to  the  directions  laid 
down  for  the  use  of  the  instrument ;  lacerations  in  the  former 
position  are  usually  caused  by  performing  the  operation  too 
early  in  labour  ;  in  the  latter  position  they  may  be  caused  by 
slipping  of  the  blades,  or  by  extraction  after  marked  rotation 
of  the  instrument  has  occurred,  or  in  delivering  an  unrotated 
occipito -posterior  position.     Attempts  to  deliver  by  forceps 
when  there  is  insufficient  pelvic  space  may  cause  serious 
lacerations,  or  from  extreme  compression  sloughing  of  some 
part  of  the  vaginal  wall  may  subsequently  occur  (see  p.  415). 
Extraction  performed  too  rapidly,  or  in  the  absence  of  uterine 
contractions,  may  lead  to  serious  post-partum  haemorrhage. 
To  the  foetus  there  is  much  more  risk  than  to  the  mother : 
the  foetal  mortality  of  forceps  operations  during  the  last 
three  years  at  Queen  Charlotte's  Hospital  was  44  deaths  in  572 
cases,  a  mortality  of  7*7  per  cent.    The  foetal  mortality  is 
chiefly  due  to  injuries  to  the  head,  such  as  fracture  of  the 
cranial  bones  with  intracranial  haemorrhage,  and  cerebral 
compression  causing  asphyxia.    Minor  injuries,  such  as  com- 
pression of  the  facial  nerve  (Bell's  paralysis)  and  effusions  of 
blood  under  the  pericranium  (cephalhsematoma),  may  also  be 
caused  by  forceps. 

Caesarean  Section 

This  operation  consists  in  the  removal  of  the  foetus  from 
the  uterus  by  abdominal  incision. 

Historical.— Although  Cfesarean  section  was  practised 
upon  the  dead  mother  in  very  early  times,  and  was  indeed 
so  prescribed  by  Koman  law,  it  was  not  until  the  Middle 
Ages  that  the  first  operation  was  performed  during  life. 
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The  first  recorded  instance  occurred  about  the  year  1500, 
when  a  Swiss  pig-gelder  performed  it  upon  his  own  wife. 
The  first  serious  treatise  upon  the  subject  was  published 
in  1581  by  Eousset.  From  the  sixteenth  to  the  middle 
of  the  nineteenth  centuries  the  mortality  attending  it  was  so 
high  as  almost  to  prohibit  the  operation ;  Lepage  states 
that  not  a  single  case  operated  upon  in  Paris  between  1799 
and  1877  recovered.  The  general  mortality  even  in  the 
first  half  of  the  nineteenth  century  is  known  to  have  been 
over  50  per  cent.  There  is  no  wonder  that  craniotomy  and 
symphysiotomy  were  at  this  time  strongly  advocated  as 
alternative  procedures.  One  of  the  chief  causes  of  the  high 
mortality  was  that  the  uterine  incision  was  not  sutured,  as 
at  that  time  surgeons  believed  that  ligatures  could  not  be 
buried  in  the  abdominal  cavity  owing  to  the  risk  of  their 
suppurating ;  the  immediate  causes  of  death  were,  no  doubt, 
haemorrhage  and  septicaemia.  The  first  attempts  to  suture 
the  uterus  were  made  in  1835,  but  it  was  not  until  the  intro- 
duction of  Sanger's  method,  in  1882,  that  any  satisfactory 
way  of  accomplishing  it  was  devised.  To  this  observer 
i  belongs  most  of  the  credit  for  the  success  which  now  attends 
■he  operation.  Sanger's  plan  was  to  employ  two  series  of 
futures — one  deep,  the  other  superficial,  and  no  important 
modification  of  this  method  has  been  since  introduced.  The 
elaboration  of  antiseptic  and  aseptic  technique  during  the  last 
quarter  of  a  century  stands  next  in  importance  to  suture 
of  the  uterine  wound  as  a  cause  of  the  low  mortality  of 
the  operation  at  the  present  time,  which,  in  the  hands  of 
skilled  operators  and  under  favourable  conditions,  does  not 
exceed  3  per  cent.,  while  the  foetal  mortality  is  about  5  to 
6  per  cent. 

An  important  modification  of  the  operation  of  Caesarean 
section  was  introduced  by  Porro  in  1876,  six  years  previous 
to  the  publication  of  Sanger's  method  of  uterine  suture. 
Porro's  operation  consisted  in  amputating  the  body  of  the 
uterus  after  the  extraction  of  the  child,  controlling  the  stump 
with  a  serre-noeud,  and  fixing  it  in  the  lower  angle  of  the 
abdominal  wound.  It  was  introduced  as  a  means  of  pre- 
venting haemorrhage  and  sepsis,  and  was  not  a  momentary 
inspiration,  but  the  outcome  of  much  consideration  and  ex- 
periment upon  animals.    Ho  advocated  its  general  adoption 
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in  the  pLace  of  CsBsarean  section.  The  expectations  raised 
by  the  new  operation  were  not  generally  realised,  for  in  1882 
Godson  collected  152  cases  with  a  mortality  of  56-57  per  cent. 
To  Porro,  however,  belongs  the  great  credit  of  having  been 
the  first  to  conceive  the  idea  of  removing  the  uterus  after 
extracting  the  child.  Porro's  operation  has  now  been  almost 
entirely  abandoned,  but  the  principle  of  removal  of  the  uterus 
in  certain  cases  has  become  well  established,  the  method 
adopted  being  usually  the  modern  one  of  intra-peritoneal 
hysterectomy. 

Two  Csesarean  operations  have  therefore  to  be  considered : 
Simple  or  Conservative  Gcesarean  Section,  in  which  the 
uterus,  after  being  opened,  is  sewed  up  and  returned  to 
the  abdominal  cavity ;  and  Gasarean  Hysterectomy,  in 
which  the  uterus  is  removed  after  the  extraction  of  the 
child. 

Indications. — Owing  to  the  present  low  mortality  of 
Ceesarean  section,  the  indications  for  its  performance  have 
been  considerably  extended  in  recent  years.    It  has  almost 
entirely  superseded  craniotomy  upon  the  living  child,  and 
will  probably  in  time  almost  entire  replace  symphysiotomy ; 
while,  owing  to  the  uncertainty  of  the  survival  of  the  child 
after  induction  of  premature  labour,  it  is  encroaching,  as  has 
been  stated,  upon  the  field  of  this  operation  also.    As  regards 
the  maternal  risk,  it  compares  unfavourably  with  induction  of 
premature  labour,  in  which  there  is  practically  none ;  but  the 
chances  of  the  survival  of  the  child  in  '  moderate '  degrees 
of  pelvic  contraction  are  very  much  greater  by  Csesarean 
section  than  by  induction.    It  must,  however,  be  understood 
that  this  operation  is  only  justifiable  for  '  moderate '  degrees 
of  pelvic  contraction,  when  it  can  be  performed  with  adequate 
preparation  and  under  favourable  surgical  conditions.  In 
the  case  of  patients  seen  for  the  first  time  when  in  labour-, 
the  alternatives  of  craniotomy  and  symphysiotomy  will  some- 
times have  to  be  considered  even  when  the  child  is  living. 
There  is  no  doubt  that  it  is  better  to  perform  craniotomy 
than  to  attempt  to  deliver  a  living  child  by  Ctesarean  section 
hurriedly  undertaken,  with  insufficient  antiseptic  preparations 
in  insanitary  surroundings,  or  by  an  operator  unaccustomed 
to  the  technique  of  aseptic  surgery.  And  further,  it  is  probably 
safer  to  perform  craniotomy  than  Csesarean  section  when 
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■repeated  unsuccessful  attempts  have  been  previously  made 
by  unknown  persons  to  deliver  through  the  natural  passages ; 
Cesarean  section  of  an  infected  uterus  being  an  extremely 

dangerous  operation. 

It  is  usual  to  divide  the  indications  into  absolute  and 
relative.  In  the  former  a  degree  of  obstruction  is  present 
which  absolutely  prohibits  delivery  by  the  natural  passages  ; 
therefore  Ca3sarean  section  must  be  performed  whether  the 
foetus  is  dead  or  alive ;  in  the  latter,  delivery  by  the  natural 
passages,  though  perhaps  difficult,  is  possible,  and  the  opera- 
tion is  resorted  to  from  choice,  not  necessity. 

Absolute  Indications.  — (1)  Extreme  degrees  of  pelvic 
contraction,  the  conjugate  diameter  of  the  brim  being  not 
more  than  2  inches,  or  the  area  of  the  plane  of  the  brim  not 
more  than  2x4  inches  (5  x  10  cm.). 

(2)  Insuperable  obstruction  from — 

(a)  Tumours  of  the  uterus,  such  as  cancer  of  the  cervix, 
and  fibroids  of  the  lower  uterine  segment  or 
cervix. 

(6)  Tumours  impacted  in  the  pelvis  which  cannot  be 
removed  by  vaginal  or  abdominal  section,  with- 
out first  extracting  the  foetus  from  the  uterus. 

(c)  Tumours  of  the  pelvic  bones. 

{d)  Undilatable  atresia  of  the  cervix  or  vagina. 

Relative  Indications. — (1)  Certain  degrees  of  pelvic  con- 
traction or  of  obstruction  from  other  causes,  as  an  alternative 
to  craniotomy,  symphysiotomy,  or  induction  of  premature 
labour  (conjugate  of  the  brim  from  2  to  3^  inches — 4  to 
8-75  cm.). 

(2)  Urgent  maternal  complications,  such  as  eclampsia  or 
concealed  accidental  htemorrhage,  where  it  is  considered 
necessary  to  empty  the  uterus  rapidly. 

(3)  Death  of  the  mother,  the  operation  being  undertaken 
immediately  after  death  for  the  purpose  of  extracting  a  living 
child. 

Csesarean  section  during  labour  should  not  be  performed 
if  the  conditions  indicate  that  the  survival  of  the  child  is 
unlikely— e.(7.  marked  slowing  of  the  foetal  heart  (50-60)  or 
fixation  of  the  head  in  the  brim.  In  the  former  case  it 
is  very  unlikely  that  the  child  will  be  extracted  in  time  to 
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save  it;  in  the  latter  the  liberation  of  the  head  may  be 
very  difficult,  and  the  extent  of  the  injury  it  has  sustained  is 
probably  serious. 

Indications  for  Bemoving  the  Uterus.— Aiier  Cesarean 
section  removal  of  the  uterus  may  be  necessitated  by  the 
following  conditions  : 

(1)  Septic  infection  of  the  uterus.  It  is  a  wise  precaution 
to  remove  the  uterus  whenever  there  is  reason  to  beHeve  that 
the  uterine  cavity  has  become  infected— e.^.  offensive  liquor 
amnii. 

(2)  Haemorrhage.  Sometimes  uncontrollable  bleeding 
from  the  uterine  incision  is  said  to  occur,  and  removal  of  the 
uterus  becomes  necessary  for  hsemostasis. 

(3)  Disease  of  the  uterus,  such  as  malignant  or  fibroid 
tumours,  or  malformation,  for  which  hysterectomy  would  be 
indicated  under  any  circumstances. 

(4)  The  uterus  may  be  removed  along  with  the  appendages 
in  osteomalacia  (see  p.  305). 

(5)  When  insuperable  and  incurable  obstruction  is  present, 
for  the  purpose  of  preventing  subsequent  conception. 

The  Operation. — When  it  is  necessary  to  perform  the 
operation  hurriedly,  owing  to  the  cause  of  obstruction  being 
undiscovered  until  labour  is  advanced,  the  prognosis  is  dis- 
tinctly less  favourable  than  when  sufficient  time  is  available 
for  proper  preparations.  The  gravity  of  the  prognosis  may  be 
said,  under  such  circumstances,  to  be  influenced  chiefly  by 
the  duration  of  labour  and  the  risk  of  the  uterine  cavity 
having  been  infected.  To  lay  open  an  infected  uterus 
naturally  involves  the  most  serious  risks  of  peritonitis.  We 
have  here  another  illustration  of  the  importance  in  pelvic 
contraction  of  making  an  accurate  diagnosis  of  the  degree  of 
contraction,  so  that  harm  may  not  be  done  by  resort  to 
methods  which  cannot  possibly  be  successful.  Naturally  also 
the  longer  the  patient  has  been  in  labour  the  more  unfavour- 
able becomes  the  prognosis  for  the  child.  It  was  formerly 
thought  necessary  to  wait  for  the  onset  of  contractions  and 
the  commencement  of  dilatation  of  the  cervix,  but  experience 
has  shown  that  there  is  no  advantage  in  so  doing.  The 
prognosis  is  best  both  for  mother  and  child  when  the  opera- 
tion is  performed  without  waiting  for  the  onset  of  labour,  and 
when  there  is  ample  time  for  proper  preparations  to  be 
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made.  The  general  preparations  necessary  are  those  ordinarily 
required  for  abdominal  section.  ... 

The  skin  of  the  abdominal  parietes  should  be  sterilised  in 
the  usual  manner  from  twelve  to  twenty-four  hours  before  the 
operation,  and  carefully  protected.  If  this  is  impracticable  the 
skin  must  be  sterilised  under  anaesthesia  in  the  following 
manner :  After  shaving  down  to  the  pubes,  it  is  well  scrubbed 
with  soft  soap  and  hot  water  for  five  minutes,  special  attention 
being  paid  to  the  umbiHcus  ;  the  soap  is  then  washed  off  with 
fresh  hot  water,  and  ether  poured  over  the  skin  and  rubbed 
in  with  a  swab.  Then  the  skin  is  thoroughly  swabbed  with 
an  alcoholic  solution  of  biniodide  of  mercury  (methylated 
spirit  25  parts,  water  75  parts)  of  the  strength  of  1-1,000. 
This  duty  should  be  allotted  to  a  nurse  or  an  assistant  who 
will  not  take  part  in  the  operation. 

The  best  anaesthetic  is  chloroform,  which  is  particularly 
well  borne  by  pregnant  women  and  affects  the  foetus  less 
profoundly  than  ether,  owing  to  its  lower  diffusibility.  An 
intra-muscular  injection  of  ergotin  or  aseptic  ergot  may  be 
made  into  the  buttock  as  soon  as  the  patient  is  anaesthe- 
tised ;  this  will  ensure  proper  retraction  of  the  uterus  after 
its  evacuation.  Before  commencing  the  operation  the  pre- 
sentation and  position  of  the  foetus  should  be  determined  by 
palpation,  and  evidence  obtained  that  it  is  alive,  as  Caesarean 
section  for  '  relative '  indications  is  only  justifiable  when 
the  foetus  is  living.  An  extra  assistant  should  be  at  hand, 
and  a  warm  bath  prepared,  to  resuscitate  the  foetus  if  re- 
quired. 

The  abdominal  incision  should  be  made  about  five  inches 
long,  in  the  middle  line,  starting  just  below  the  umbilicus. 
It  will  be  recollected  that  the  abdominal  parietes  at  term  are 
very  thin,  and  the  incision  must  be  made  with  care.  Under 
normal  conditions  liquor  amnii  is  sterile,  and  need  not  be 
feared ;  but  if  there  has  been  risk  of  infection  of  the  uterus, 
sponges  or  swabs  should  be  packed  round  the  organ  before 
opening  it,  to  prevent  fouling  of  the  peritoneum. 

The  uterine  incision  should  be  about  four  inches  long, 
and  as  nearly  as  possible  in  the  mesial  plane  of  the  uterus. 
It  is  therefore  advisable  to  insert  the  hand  and  rotate  the 
uterus  if  it  is  obvious  that  its  anterior  surface  lies  obliquely. 
Free  haemorrhage  will  usually  occur,  which,  however,  may  be 
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neglected  for  the  moment.  The  membranes  should  be  exposed 
by  a  small  incision,  which  can  be  completed  by  dividing  the 
uterine  wall  upwards  and  downwards  with  scissors ;  the 
amniotic  sac  is  then  opened  and  the  hand  passed  to  the 
breech,  the  position  of  which  has  been  previously  determined 
by  palpation.  The  foetus  is  then  seized  by  the  feet  and 
delivered  breech  first,  the  cord  is  immediately  clamped  and 
divided,  and  the  child  handed  over  to  the  care  of  an  assistant. 
If  the  placenta  lies  upon  the  anterior  wall  profuse  bleeding  will 
occur  from  the  first  cut  in  the  uterus,  but  without  pausing 
the  operator  must  detach  the  placenta  on  both  sides  of  the 
incision,  pull  it  out  of  the  wound,  open  the  amnion,  and 
extract  the  child  as  rapidly  as  possible,  when  the  haemorrhage 
can  be  brought  under  control.  As  soon  as  the  child  has  been 
extracted  the  operator's  assistant  passes  his  hand  behind  the 
fundus,  turns  the  retracted  uterus  out  of  the  abdominal 
wound,  and  squeezes  it  firmly  in  a  hot  towel  to  control 
bleeding.  The  intestines  are  then  protected  with  sterilised 
towels  or  swabs,  and  the  placenta  and  membranes  care- 
fully and  completely  peeled  off  the  uterine  wall.  If  labour 
has  not  commenced,  the  finger  should  be  passed  through  the 
cervix,  to  ensure  sufficient  dilatation  for  free  drainage  of  the 
lochia. 

Closing  the  Uterine  Wound. — This  is  the  most  important 
part  of  the  operation,  and  care  and  time  must  be  expended 
upon  it.  Sanger's  method  is  still  that  in  general  use ;  deep 
sutures  are  introduced  at  intervals  of  half  an  inch,  entering  the 
uterine  wall  a  quarter  of  an  inch  outside  the  edge  of  the  wound, 
passing  deeply  into  the  muscular  wall  but  not  through  the  whole 
thickness,  and  then  brought  through  the  opposite  wall  to  the 
peritoneum  at  a  point  corresponding  to  the  point  of  entrance. 
Intermediate  superficial  sutures,  including  serous  membrane 
and  muscle,  may  be  introduced  in  the  same  manner,  begin- 
ning a  little  above  and  ending  a  little  below  the  incision. 
Complete  and  accurate  adaptation  of  the  edges  of  the  wound 
is  essential  to  success.  Finally,  a  Lembert's  suture  may  be 
run  from  end  to  end,  but  this  is  not  essential.  Some 
operators  employ  superimposed  tiers  of  buried  catgut  sutures 
instead  of  the  method  of  Sanger.  Others  think  that  it^  is 
unnecessary  to  avoid  passing  the  sutures  into  the  uterme 
cavity  if  complete  aseptic  precautions  have  been  taken. 
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Sanger's  point  was  that  if  the  uterus  was  at  the  time,  or  later 
became,  infected,  septic  matter  might  enter  the  peritoneal 
cavity  along  the  track  of  the  sutures,  if  this  precaution 
were  not  taken.  Sanger's  method  undoubtedly  gives  a  firm 
uterine  cicatrix.  The  best  material  for  the  deep  sutures 
is  silk  or  silkworm-gut,  of  which  a  stout  size  should  be 
employed ;  fine  silk,  or  catgut,  may  be  used  for  the  superficial 
ones.  They  can  be  most  readily  passed  with  a  long  straight 
needle. 

Closure  of  the  Abdominal  Wound. — 'The  uterus  is  now 
returned  to  the  abdominal  cavity,  and  all  blood  or  other  fluid 
must  be  cleared  away  from  the  flanks  and  pouch  of  Douglas, 
or  wherever  it  may  be  found.  Before  returning  it,  the 
uterus  should  be  firmly  squeezed  in  a  hot  sterilised  towel 
to  expel  any  blood  which  may  have  accumulated  during  the 
suturing  of  the  incision.  If  the  uterus  does  not  retract 
properly  it  can  be  massaged,  or  hot  sterile  saline  solution 
(0-75  per  cent.)  poured  over  it.  The  abdominal  wound 
should  be  closed  in  three  layers — peritoneum,  fascia,  and 
skin — a  little  dissection  of  the  thin  abdominal  wall  being 
required  to  separate  them. 

Various  modifications  of  the  operation  as  described  above 
have  been  from  time  to  time  introduced.  Miiller  has  advised 
that  the  abdominal  incision  should  be  made  about  eight  to  nine 
inches  long,  and  the  uterus  turned  right  out  of  the  abdomen 
.before  being  opened.  This  plan  enables  the  operator  to  avoid 
completely  any  escape  of  the  uterine  contents  into  the  peri- 
toneal cavity,  by  packing  towels  carefully  around  the  uterus  ; 
but  unless  there  is  reason  to  believe  the  uterus  to  have  been 
infected,  it  is  quite  unnecessary.  The  very  long  abdominal 
incision  is  a  disadvantage ;  it  increases  the  subsequent  risk 
of  hernia,  and  involves  more  exposure  and  handling  of  the 
intestines  during  the  operation.  Again,  Fritsch  has  advised 
that  the  uterus  should  be  opened  by  a  transverse  incision 
across  the  fundus  ;  but  this  incision  is  less  convenient  and 
has  no  advantages  over  the  longitudinal  one.  Others  have 
advised  that  when  opening  the  uterus  a  ring  pessary  should 
be  pressed'  firmly  upon  the  wall  and  the  incision  made  in  the 
comparatively  bloodless  space  within  the  ring;  this  timid 
device  is  quite  unnecessary,  and  has  little  or  no  effect  upon 
the  amount  of  blood  lost. 
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Sterilisation  of  the  Patient.— li  is  seldom  justifiable  to 
sterilise  a  patient  after  conservative  Cfesarean  section.  This 
operation  has  now  been  performed  with  success  as  many  as 
five  times  upon  the  same  patient,  and  the  risks  attending 
it  are  so  small  that  permanent  mutilation  in  order  to  avoid  the 
risk  of  a  second  operation  should  be  discouraged.  Pregnancy 
following  Caesarean  section  usually  runs  a  normal  course  ;  in 
very  rare  instances  spontaneous  rupture  through  the  uterine 
cicatrix  either  before  or  during  labour  has  been  reported. 
Sterilisation  is  therefore  rarely  required,  except  for  the  local 
conditions  which  necessitate  removal  of  the  uterus  (seep.  520). 

If,  however,  it  is  considered  desirable  for  any  reason  to 
sterilise  the  patient  by  some  other  method  than  removal  of 
the  uterus,  it  is  best  to  excise  the  Fallopian  tube  on  each 
side,  up  to  the  interstitial  portion.  This  can  be  done  imme- 
diately after  suturing  the  uterine  incision.  It  has  been  shown 
that  ligation  of  the  tubes  alone,  or  even  ligation  and  division, 
may  be  followed  by  conception,  through  subsequent  restoration 
of  the  tubal  lumen. 

The  after-treatment  is  much  the  same  as  that  of  abdominal 
section  generally.  The  skin  sutures  should  be  removed  on 
the  tenth  day,  and  the  patient  should  be  kept  in  bed  for  three 
weeks.  The  amount  of  lochial  discharge  is  usually  small,  and 
the  involution  of  the  uterus  is  not  unfavourably  affected.  The 
patient  is,  as  a  rule,  quite  able  to  suckle  her  child,  and  should 
be  encouraged  to  do  so. 

Caesarean  Hysterectomy. — This  operation  is  performed 
in  the  same  way  as  conservative  Caesarean  section  up  to 
the  point  of  extraction  of  the  fcetus  and  the  after-birth.  The 
uterus  may  then  be  amputated  at  the  level  of  the  internal 
OS,  or  the  whole  organ,  body  and  cervix,  may  be  removed. 

Supra-vaginal  Amputation.  —  The  ovarian  vessels  on 
each  side  are  first  secured  with  two  silk  ligatures,  so  as  either 
to  remove  or  leave  the  ovaries  as  may  be  desired ;  in  patients 
under  forty-five  both  ovaries,  if  healthy,  should  be  left. 
Then  the  round  ligaments  are  similarly  ligatured.  The  broad 
ligaments,  first  one  and  then  the  other,  are  clamped  close  to 
the  uterine  border,  and  divided  between  the  clamp  and  the 
ovarian  ligature  down  to  the  level  of  the  internal  os.  Next 
an  anterior  peritoneal  flap  is  mapped  out  and  turned  down 
along  with  the  bladder  ;  this  allows  the  uterine  arteries  to  be 
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secured  close  to  the  uterine  wall.  The  uterus  is  then  ampu- 
tated ;  after  all  oozing  from  the  stump  has  been  stopped,  the 
peritoneal  edges  are  united  over  it  by  a  continuous  suture 
of  fine  silk  running  from  one  ovarian  artery  across  the  pelvic 
floor  to  the  other. 

Panhysterectomy. — This  operation  is  performed  in  the 
manner  just  described  up  to  the  point  of  securing  and  dividing 
the  uterine  arteries.  The  cellular  tissue  is  then  pushed  down 
all  round  the  cervix  until  the  reflection  of  the  vaginal  vault 
is  reached.  The  anterior  fornix  is  then  opened  with  knife  or 
scissors  and  the  incision  carried  completely  around  the  cervix, 
when  the  uterus,  being  freed,  can  be  lifted  out.  All  oozing 
from  the  cut  edges  of  the  vaginal  wall  must  be  carefully  con- 
trolled ;  a  gauze  drain  is  then  pushed  down  into  the  vagina, 
and  the  peritoneum  closed  over  it  with  a  continuous  silk 
suture  from  one  ovarian  artery  to  the  other. 

Supra-vaginal  amputation  is  preferred  by  most  operators, 
but  total  hysterectomy  will  be  required  for  septic  infection 
of  the  uterus  or  for  malignant  growths  of  the  cervix,  and  in 
some  cases  for  fibroids. 

Prognosis.  —  The  average  mortality  of  conservative 
Caesarean  section  has  been  mentioned ;  that  of  Csesarean 
hysterectomy  has  not  been  computed  upon  a  sufficient 
series  of  cases,  but  it  is  probably  little  higher  than  that  of 
the  simpler  operation. 

Craniotomy,  Decapitation,  and  Evisceration 

These  operations  are  designed  to  reduce  the  bulk  of  the 
foetal  head  or  trunk  so  as  to  allow  of  its  extraction  through 
the  genital  canal.  Eecent  improvements  in  other  obstetric 
operations  have  greatly  restricted  the  indications  for  de- 
struction of  the  foetus  in  utero,  and  there  is  now  a  general 
agreement  that  the  destructive  operations  should  not  be 
performed  upon  a  living  foetus,  unless  the  circumstances  of 
the  case  render  any  alternative  procedure  unduly  dangerous 
to  the  mother.  They  will,  of  course,  continue  to  hold  their 
position  as  the  safest  means  of  delivering  a  dead  fcutus  in 
certain  degrees  of  pelvic  contraction,  or  in  other  forms  of 
obstruction.  In  the  case  of  a  living  fcetus  the  alternative 
procedures  of  symphysiotomy  and  Ctesarean  section  should 
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■be  carefully  considered,  and  only  when  the  circumstances  of 
the  case  are  such  ^as  to  increase  greatly  the  average  risk  of 
these  operations  can  it  be  justifiable  to  destroy  the  foetus  in 
order  to  deliver  it. 

A.  Craniotomy. — This  ie)cm  includes  the  various  methods 
of  reducing  the  size  of  the  foetal  head. 

Indications. — {a)  Obstruction  of  extreme  degree,  from 
pelvic  contraction,  from  atresia,  or  from  tumours  of  the  soft 
parts,  when  the  child  is  dead  or  Csesarean  section  is  refused 
or  is  unlikely  to  succeed  in  saving  the  child's  life  (see  p.  519). 
Unless  the  conjugate  of  the  brim  is  at  least  2^  inches, 
extraction  of  a  full-time  foetus  is  very  difficult :  if,  however, 
as  in  a  flat  pelvis,  the  transverse  diameter  is  relatively 
long,  success  may  be  obtained  with  a  conjugate  of  only 
2  inches.  It  is  generally  agreed  that  craniotomy  should 
not  be  attempted  unless  the  pelvic  brim  measures  at  least 
2  inches  by  4  inches  (5  by  10  cm.),  (b)  Conditions 
under  which  delivery  by  forceps  or  version  would  be  prac- 
ticable, but  difficult,  and  the  foetus  is  dead,  (c)  Irreducible 
posterior  positions  of  the  occiput  in  vertex  and  breech,  or 
of  the  chin  in  face  presentations,  which  cannot  be  delivered 
by  forceps,  and  the  child  is  dead,  (d)  Malformations  of  the 
foetal  head,  such  as  hydrocephalus.  (e)  Urgent  maternal 
complications  necessitating  rapid  delivery  with  the  minimum 
of  maternal  risk — e.g.  eclampsia  and  haemorrhage.  It  must 
be  recollected,  however,  that  craniotomy  is  not  without 
maternal  risk,  for  Pinard  has  recently  reported  81  cases 
with  a  mortality  of  11*50  per  cent. ;  but  it  is  probable  that  in 
some  of  the  cases  where  urgent  maternal  complications  were 
present,  death  was  not  due  to  the  operation. 

The  operation  of  craniotomy  consists  of  the  two  stages  of 
(1)  Perforation,  (2)  Crushing  and  Extraction. 

(1)  Perforation. — This  stage  consists  in  opening  the 
cranial  cavity  and  evacuating  its  contents.  The  instrument 
required  is  the  perforator ;  many  varieties  are  obtainable,  but 
the  most  useful  is  that  of  Oldham  (fig.  271).  The  blades  of 
this  perforator  end  in  a  sharp  point,  and  are  each  furnished 
with  an  outer  sharp  cutting  edge  about  one  inch  in  length, 
ending  in  a  projecting  ridge  or  sJioulder  (fig.  271,  a).  The 
blades  themselves  are  straight  and  furnished  with  strong 
handles  separated  widely  from  one  another  when  the  blades 
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are  closed.  When  the  handles  are  pressed  together  the 
cutting  edges  are  forced  apart.  _  _ 

The  necessity  for  antiseptic  precautions  in  using  this  in- 
strument will  be  understood.  In  perforating  the  fore-coming 
head  the  anterior  parietal  bone  should  be  selected  for  the 
operation  ;  in  the  case  of  the  after-coming  head  it  is  usually 
most  convenient  to  perforate  the  occipital  bone.    In  the  case 
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Fig.  271 — a,  How  to  hold  the  Pebfoeatob  -when  closed  ; 
&,  How  to  open  the  Pebeoeatoe. 

of  a  face  presentation  it  may  be  necessary  to  perforate  the 
roof  of  the  mouth  or  the  orbit.  The  instrument,  with  blades 
closed,  is  held  firmly  in  thei crook  of  the  handles  (fig.  271,  a) 
and  the  fingers  of  the  other  hand  are  passed  up  to  the 
spot  selected  for  perforation ;  the  instrument  is  then  intro- 
duced along  the  palm  of  this  hand,  care  being  taken  to  protect 
the  vaginal  walls  from  the  cutting  edges.  An  assistant  is 
required  to  immobilise  the  head  by  suprapubic  pressure 
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when  it  is  not  fixed  in  the  brim.  The  point  is  then  pressed 
against  the  head,  and  by  a  rotatory  movement  is  made  to 
penetrate  the  bone  until  arrested  by  the  shoulders  of  the  per- 
forator. Care  must  be  taken  to  prevent  the  point  from  slipping, 
the  fingers  of  the  internal  hand  keeping  it  in  contact  with  the 
head.  The  grip  is  then  transferred  to  the  handles,  and  as 
these  are  forced  together  the  bone  is  lacerated  by  the  cutting 
edges,  two  fingers  of  the  internal  hand  being  kept  in  contact 
with  the  shoulders  (fig.  271,  b).  The  instrument  is  then 
closed,  rotated  through  a  right-angle,  and  the  bone  cut  again 
in  a  direction  across  the  first.  The  head  of  the  perforator 
can  now  be  slipped  inside  the  cranial  cavity,  and  the  brain, 
including  the  vital  centres  in  the  medulla,  thoroughly  broken 
up.  It  must  be  remembered  that  the  strong  tentorium 
cerebelli  must  be  pierced  in  order  to  reach  the  medulla.  By 
suprapubic  pressure  the  greater  part  of  the  cranial  contents 
can  now  be  expressed ;  or  they  may  be  completely  cleared  out 
with  the  finger  and  a  stream  of  boiled  water  if  desired. 

If  the  operation  has  been  performed  upon  the  after- 
coming  head,  traction  on  the  trunk,  combined  with  suprapubic 
pressure,  will  suffice  for  delivery  of  the  perforated  head,  unless 
the  degree  of  pelvic  contraction  is  extreme.  With  the  fore- 
coming  head  extraction  is  more  difficult,  and  a  preliminary 
crushing  is  advisable. 

(2)  Crushing  and  Extraction. — The  amount  of  crushing 
required  is  determined  by  the  available  pelvic  space.  Two 
degrees  must  be  described :  (a)  crushing  the  vault  {cephalo- 
tripsy) ;  (b)  removing  the  vault  and  crushing  the  face 
(cranioclasm).  The  most  generally  useful  method  is  cephalo- 
tripsy  ;  in  extreme  degrees  of  pelvic  contraction  basilysis  may 
be  required ;  cranioclasm  has  few,  if  any,  advantages  not 
possessed  by  cephalotripsy.  As  extraction  is  performed  with 
the  crushing  instruments,  crushing  and  extraction  may  be 
considered  together. 

(a)  Cephalotripsy —The  best  form  of  cephalotribe  is  that 
of  Braxton  Hicks  (fig.  272a).  It  is  a  pair  of  very  powerful 
forceps,  the  blades  of  which  are  thick  and  narrow,  with  a 
slight  pelvic  curve.  When  closed  they  are  in  contact  by  their 
incurved  tips  ;  the  maximum  distance  between  them  does  not 
exceed  an  inch  and  a-half.  The  handles  are  locked  like  the 
forceps,  and  furnished  with  a  powerful  screw  by  means  of 
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which  the  blades  can  be  forced  together  and  the  head 
crushed  between  them.  The  instrument  is  aj)plied  in  the 
transverse  diameter  of  the  pelvis  in  the  same  manner  as 
the  forceps.  On  account  of  the  narrowness  and  great  weight 
of  the  blades,  it  is  much  more  difficult  to  obtain  a  sym- 
metrical grip  of  the  head,  and  great  care  must  be  taken 


Fig.  272a.-CBPHALOTBIBE  OF  Fig.  272b.-CEPHALOTRXBE  APPLIED 

Beaxton  Hicks.  to  the  Sides  of  the  Head. 

to  direct  each  blade  into  proper  position  and  keep  it  there 
with  the  fingers.  When  the  blades  have  been  applied  and 
the  handles  locked,  the  screw  is  adjusted  and  crushing 
begun.  The  blades  are  now  liable  to  slip  backwards  off  the 
head,  unless  care  is  taken  to  keep  the  instrument  in  the 
pelvic  axis  and  retain  the  blades  in  their  proper  position 
m  contact  with  the  head.    The  screw  should  be  slowly 
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tightened  until  the  handles  are  nearly  in  contact,  while  the 
internal  fingers  take  note  of  the  position  of  the  blades. 
The  effect  when  applied  to  the  sides  of  the  head  is  shown  in 
fig.  2726.  If  the  pelvis  is  very  small,  the  instrument  may  now 
be  rotated  into  the  antero-posterior  diameter  and  the  blades 
removed  and  re- applied  in  the  transverse,  so  as  to  obtain  a 


FiG7273a.— Ceanioclast. 


Fig.  2736— Cranioclast  applied 
TO  THE  Face  after  Removal  of 
THE  Vault  of  the  Skull. 


new  grip  of  the  head  at  right-angles  to  the  first ;  the  head  is 
then  again  crushed.  Perforation  is  an  essential  prehmmary 
of  crushing,  except  in  the  case  of  the  detruncated  head. 

Extraction  may  now  be  performed,  and  care  must  be 
taken  to  avoid  injury  from  bony  spicules  which  may  pro- 
trude from  the  perforation  aperture  ;  traction  should  always 
be  made  in  the  axis  of  the  pelvis.  In  the  case  of  a  flat  pelvis, 
extraction  will  be  facilitated  by  rotating  the  instrument  mto 


CEANIOCLASM 


531 


the  conjugate,  so  that  the  crushed  part  of  the  head  lies  in  the 
narrowest  part  of  the  brim.  An  antiseptic  intra-uterine 
douche  should  always  be  given  after  crushing  operations. 

The  application  of  the  cephalotribe  to  the  after-coming 
head  needs  no  separate  description. 

{b)  Cranioclasm. — The  cranioclast  or  craniotomy  forceps 
consists  of  a  pair  of  concavo-convex  blades,  the  outer  or  larger 
of  which  (fig.  273a)  is  fenestrated,  the  smaller  solid  ;  their 
apposed  surfaces  are  strongly  serrated.  The  instrument  is 
powerful,  but  not  so  heavy  as  the  cephalotribe,  and  the 
handles  are  closed  in  the  same  way  by  a  screw.  It  may  be 
used  for  traction  alone,  or  for  breaking  up  the  vault  of  the 
skull  {cranioclasm).  When  used  for  traction  alone,  the  small 
blade  is  passed  into  the  cranial  cavity  through  the  perfora- 
tion hole ;  the  outer  blade  is  applied  either  over  the  face,  the 
occiput,  or  one  or  other  parietal  bone.  The  handles  are  then 
screwed  tightly  together  and  traction  begun  ;  only  when  the 
degree  of  pelvic  contraction  is  moderate  can  delivery  be 
effected  in  this  way.  When  used  for  breaking  up  the  vault, 
the  small  blade  is  passed  into  the  cranial  cavity,  and  the  large 
one  between  the  scalp  and  the  bone  ;  the  handles  are  then 
screwed  up  and  the  portion  of  bone  gripped  by  the  instrument 
is  twisted  off  and  withdrawn.  The  process  is  repeated  until 
the  vault  has  been  entirely  removed..  Extraction  is  then 
performed  by  first  extending  the  head  by  combined  vaginal 
and  external  manipulations,  so  as  to  produce  a  face  presenta- 
tion ;  a  sharp  hook  is  then  fixed  in  the  jaw  to  steady  the  head, 
and  the  cranioclast  applied  over  the  face,  the  small  blade 
being  passed  into  the  cranial  cavity,  the  large  blade  beneath 
the  chin  (fig.  2736).  The  bones  of  the  face  are  then 
crushed,  and  the  head,  now  greatly  reduced  in  bulk,  can  easily 
be  extracted. 

B.  Decapitation. — This  operation  may  be  required  in 
impacted  transverse  presentations,  in  the  case  of  locked  twins, 
or  with  double-headed  monstrosities.  It  may  be  performed 
with  a  strong  pair  of  curved  scissors,  >but  the  safest  instru- 
ment to  employ  is  the  decapitation  hook  (fig.  274a).  The 
one  generally  used  in  this  country  is  a  wide  hook  with  a  blunt 
point  and  either  a  cutting  (Eams'botham's  hook)  or  a  serrated 
edge.    The  handle  is  sufficiently  long  for  it  to  be  used  when 
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the  neck  IS  at  the  pelvic  brim.  In  the  case  of  a  transverse 
presentation,  decapitation  may  be  performed  as  follows-  If 
an  arm  is  prolapsed,  traction  can  be  made  upon  it  so  as  to 
bring  the  neck  down  as  low  as  possible.  Careful  exploration 
with  the  fingers  having  been  made  to  recognise  the  position 


Fig.  274a. 
Decapitaxion  Hook. 


Fig.  2746. 

How  TO  Hold  the  Decapitatioit  Hook. 


of  the  back  and  the  side  to  which  the  head  lies,  the  hook  is 
introduced  along  the  palm  of  the  hand  and  guided  upwards 
between  the  shoulder  and  the  anterior  pelvic  wall  (dorso-anterior 
positions)  until  the  point  lies  above  the  neck.  It  is  then  rotated 
through  a  right-angle  so  as  to  carry  the  cutting  edge  across 
the  neck  (fig.  275)  ;  the  fingers  are  then  passed  up  the  ventral 
aspect  of  the  foetus  so  as  to  guide  the  point  of  the  hook  into 
position  across  the  neck.    Decapitation"  is  performed  by  a 
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sawing  movement,  the  fingers  of  the  left  hand  being  kept  in 
contact  with  the  point  of  the  hook  to  protect  the  maternal 
passages  from  injury.  The  soft  foetal  bones  are  easily  divided 
in  this  manner.  After 
severing  the  head,  the 
trunk  is  delivered  either 
by  bringing  down  both 
arms  or  by  podalic  ver- 
sion. It  is  sometimes 
necessary  to  divide  the 
spinal  column,  in  addition 
to  decapitating,  when  the 
back  presents.  Lastly, 
the  retained  head  may  be 
delivered  with  forceps,  if 
the  pelvis  is  of  normal 
size,  or  crushed  with  the 
cephalotribe  if  the  pelvis 
is  contracted  ;  perforation 
is  unnecessary,  as  the 
cranial  contents  will  es- 
cape through  the  verte- 
bral canal.  In  decapitat- 
ing the  after-coming  head 
a  long,  strong  pair  of 
scissors  will  suffice. 

Decapitation  may  be  performed  in  a  somewhat  different 
manner  by  the  use  of  Braun's  hook  (fig.  276).    This  instru- 


FiG.  275. — Introduction  op  the 
Decapitation  Hook.-  (Barnes.) 


Fig.  276. — Braun's  Decapitation  Hook. 


ment  is  blunt,  its  crook  very  narrow  and  ending  in  a  bulbous 
point.  It  is  intended,  not  to  cut  through  the  neck,  but  merely 
to  dislocate  the  cervical  vertebrie.  It  is  passed  over  the  neck 
in  the  manner  already  described,  and  made  to  include  the 
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vertebral  column  ;  the  hook  is  then  forcibly  rotated,  so  as  to 
dislocate  the  vertebras.  The  soft  tissues  are  then  divided 
with  scissors.  The  advantage  of  this  instrument  is  its 
small  size. 

Dangers  of  Decapitation.— In  impacted  shoulder  cases, 
with  marked  distension  of  the  lower  uterine  segment,  decapi- 
tation is  dangerous,  for  the  introduction  of  the  fingers  and 
the  hook  may  be  sufficient  to  determine  rupture.  Under 
these  circumstances  evisceration  alone  or  combined  with 
division  of  the  spinal  column  should  be  preferred.  If  the 
lower  segment  is  not  over-distended,  there  is  no  risk  of 
rupture  in  decapitating. 

C.  Evisceration.— This  operation  consists  in  opening  the 
abdomen  or  thorax  with  scissors  in  the  most  accessible 
position,  and  removing  the  abdominal  and  thoracic  viscera 
piecemeal  with  the  fingers.  It  is  indicated  in  transverse 
presentation  as  an  alternative  to  decapitation,  and  in  cases  of 
obstruction  from  abdominal  or  thoracic  enlargement  (ascites, 
cystic  disease  of  kidneys,  &c.). 

D.  Cleidotomy. — This  operation  consists  in  dividing  one 
or  both  clavicles  with  a  strong  pair  of  scissors.  Division  of 
the  clavicles  is  sometimes  required  when,  owing  to  the  large 
size  of  the  trunk  or  the  narrowness  of  the  pelvic  outlet,  the 
shoulders  cannot  be  extracted  and  the  foetus  is  dead. 


Symphysiotomy. 

This  operation  consists  .in  dividing  the  symphysis  pubis 
so  as  to  produce  a  temporary  enlargement  of  the  pelvis  suffi- 
cient to  permit  the  delivery  of  a  living  foetus  by  the  natural 
passages.  Though  sometimes  performed  upon  the  dead 
woman  during  the  sixteenth  and  seventeenth  centuries,  it 
was  not  performed  upon  the  Hving  woman  until  1774  ;  the 
result  was  fatal.  Owing  to  the  terribly  high  mortality  of 
Csesarean  section  at  this  period,  symphysiotomy  was  at  first 
frequently  performed,  but  it  soon  fell  into  disrepute  and  was 
practically  abandoned,  as  the  results  were  no  better  than 
those  of  Cesarean  section.  More  recently  it  has  again  been 
advocated  by  Morisani  of  Naples,  and  Pinard  of  Paris,  but 
is  not  generally  regarded  with  favour  owing  to  the  extremely 
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limited  scope  of   its  application,  and  the  comparatively 
mifavourable  results  which  it  still  shows. 

The  effects  of  division  of  the  symphysis  upon  the  pelvic 
diameters  are  not  entirely  clear.    When,  in  the  cadaver,  the 
pubic  bones  are  separated,  a  considerable  amount  of  strain 
is  placed  upon  the  anterior   ligaments  of   the  sacro-iliac 
synchondroses,  and  these  structures  may  suffer  serious  injury  ; 
in  addition,  rotation  of  the  innominate  bones  round  a  trans- 
verse axis  passing  through  these  joints  occurs,  which  carries 
the  pubes  downwards  as  in  Walcher's  position  (fig.  263)  ; 
lastly,  a  slight  movement  of  rotation  of  each  innominate  bone 
round  its  own  long  axis  occurs,  which  slightly  increases  the 
distance  between  the  ischial  tuberosities  (Sandstein).  The 
pubic  bones  must  not  be  allowed  to  separate  for  more  than 
2h  inches  (Budin  and  Demelin),  or  rupture  of  the  sacro-iliac 
ligaments  will  occur.    This  degree  of  separation  increases 
the  conjugate  of  the  pelvic  brim  by  about  one-third  of  an 
inch,  the  increase  being  rather  greater  in  a  markedly  contracted 
pelvis  than  in  one  only  slightly  contracted.    The  oblique 
diameters  of  the  brim  are  increased  about  twice  as  much,  and 
the  transverse  about  three  times  as  much,  as  the  conjugate. 
The  marked  increase  obtained  in  the  transverse  diameter  is, 
however,  of  little  use  without  a  corresponding  increase  in  the 
conjugate.    The  amount  of  increase  obtained  at  the  outlet  is 
probably  very  small,  and  affects  the  transverse  diameter  only. 

Indications. — It  is  obvious  from  the  above  that  symphy- 
siotomy can  only  be  applicable  to  cases  of  slight  disparity 
between  the  size  of  the  foetal  head  and  that  of  the  pelvis. 
The  degree  of  disparity  in  any  given  case  is  by  no  means 
easy  to  estimate  exactly,  and  as  precise  measurement  of  the 
foetal  head  in  labour  is  impracticable,  the  indication  for  the 
operation  has  to  be  based  mainly  upon  the  length  of  the  pelvic 
diameters.  There  is  therefore  abundant  room  for  error.  Unless 
the  conjugate  of-  the  brim  is  at  least  thxBfi-inclies  in  length 
there  is  very  little  prospect  of  success  ;  in  pelves  of  greater 
size  than  this  the  prospect  of  success  is  better.  With  these 
reservations,  symphysiotomy  may  be  performed  when  the 
head  is  delayed  at  the  brim  in  a  flat  or  generally  contracted 
pelvis,  or  at  the  outlet  in  a  kyphotic  pelvis,  the  degree  of 
disparity  between  the  pelvis  and  the  foetal  head  being  small. 
It  may  be  preferred  to  Csesarean  section  in  cases  of  this  kind 
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when  labour  is  advanced,  repeated  attempts  to  deliver  by 
other  means  have  been  made,  and  septic  infection  of  the 
uterus  is  feared.  Symphysiotomy  then  offers  a  chance  of 
saving  the  child  without  subjecting  the  mother  to  so  grave 
a  risk  as  that  of  opening  an  infected  uterus.  The  risks  of 
symphysiotomy  are,  however,  also  increased  by  previous  infec- 
tion of  the  uterus.  If  the  fcetus  presents  by  the  breech,  it 
is  impossible  to  estimate  the  relative  sizes  of  head  and  pelvis 
until  the  body  is  born,  when  there  is  no  time  to  perform 
symphysiotomy;  therefore  the  operation  is  only  of  use  in 
head  presentations.  If  the  foetus  is  dead,  craniotomy  should 
always  be  preferred. 

The  Operation. — Preliminaries. — The  time  for  perform- 
ance of  the  operation  is  at  the  end  of  the  first  or  early  in  the 
second  stage  of  labour,  since,  after  division  of  the  symphysis, 
the  child  must  be  immediately  delivered  artificially ;  if 
necessary,  dilatation  may  be  hastened  by  Champetier's  bag. 
The  operator  must  of  course  satisfy  himself  that  the  child  is 
alive.  The  pubes  should  be  shaved  and  the  abdominal  wall 
and  vulva  disinfected.  The  operator  requu-es  three  assistants, 
two  of  whom  will  support  the  thighs  of  the  patient,  who 
should  be  placed  in  the  dorsal  position,  with  the  buttocks 
over  the  edge  of  the  bed  or  operating  table. 

The  operation  may  be  performed  by  the  open  or  the 
subcutaneous  method. 

Open  Method. —  (1)  An  incision  two  or  three  inches  long 
is  made  in  the  middle  line  from  a  point  just  above  the  pubes 
to  the  lower  border  of  the  symphysis,  avoiding  the  clitoris ; 
this  incision  passes  down  to  the  bone,  and  in  its  upper  part 
exposes  the  aponeurosis.  By  blunt  dissection  the  clitoris 
is  pushed  downwards,  and  its  suspensory  ligament  then 
separated  from  the  pubes.  The  index  finger  is  next  passed 
behind  the  symphysis,  and  worked  downwards  in  the  cellular 
tissue  until  the  lower  border  is  reached ;  when  the  head 
is  engaged  in  a  narrow  brim,  this  may  be  rather  difficult. 
(2)  The  assistant  passes  a  sound  into  the  urethra  so  that  its 
position  may  be  readily  located,  and  the  operator  divides  the 
cartilage  of  the  symphysis  with  a  probe-pointed  knife  from 
above  downwards.  Sometimes  the  joint  is  not  precisely  in 
the  middle  line,  and  it  will  be  necessary  to  explore  to  either 
side  in  order  to  find  it.    Bare  instances  occur  in  which  the 
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symphysis  has  bocome  ossified;  Gigli's  saw  must  then  be 
used  to  divide  the  bones.    In  cutting  the  lower  part  of  the 
joint  it  is  better  to  incline  the  knife  to  one  or  other  side, 
so  as  not  to  injure  the  urethra  when  dividing  the  sub-pubic 
ligament;  this  stage  requires  great  care.     (3)  The  pubic 
bones  now  separate  spontaneously,  and  the  two  assistants 
V     in  charge  of  the  legs  abduct  the  flexed  thighs  gently  until 
the  required  amount  of  separation  is  obtained  ;  this  must 
be  measured,  not  guessed.    The  wound  is  then  plugged  with 
antiseptic  gauze  and  the  legs  held  perfectly  steady  during  the 
remainder  of  the  operation.    (4)  This  consists  in  the  delivery 
of  the  child,  which  is  best  done  with  forceps  ;  great  care  must 
be  exercised,  for  if  much  force  is  exerted  serious  injury  will 
be  done  to  the  pelvic  joints  and  the  urethra.    If  the  placenta 
is  delayed,  it  is  better  to  remove  it  by  the  digital  method. 
(5)  The  wound  is  then  closed  with  four  or  five  deep  silkworm- 
gut  sutures,  and  an  antiseptic  dressing  applied.    It  is  un- 
necessary to  suture  the  bones,  but  a  tight  pelvic  binder  is 
applied  in  such  a  position  as  to  immobilise  the  innominate 
bones  and  thighs.    Some  operators  advise  that  the  vagina 
should  be  plugged  with  antiseptic  gauze.    A  catheter  should 
be  passed  immediately  after  the  operation  to  make  sure  that 
the  urethra  has  not  been  injured  ;  if  laceration  has  occurred 
a  soft  rubber  catheter  should  be  tied  in  for  forty- eight 
hours. 

Subcutaneous  Method. — A  small  incision  down  to  the 
bone  is  first  made  with  a  tenotomy  knife  in  the  middle  line 
just  below  the  chtoris,  which  should  be  pulled  upwards  as 
much  as  possible.  A  curved  probe-  pointed  bistoury  is  then 
inserted  under  the  soft  tissues  and  passed  upwards  nearly  to 
the  upper  border  of  the  symphysis,  cutting  into  the  *  front  of 
the  cartilage.  The  index  finger  of  the  left  hand  is  then 
passed  into  the  vagina  and  carried  upwards  until  the  blunt 
point  of  the  knife  is  felt  above  the  symphysis.  The  division 
of  the  cartilage  is  then  made  from  above  downwards,  the 
resulting  separation  of  the  bones  being  observed  by  the 
finger  in  the  vagina.  A  sound  should  be  passed  into  the 
bladder  and  the  urethra  displaced  as  much  as  possible  to 
one  side  during  the  operation.  The  child  is  then  delivered, 
and  the  operation  completed  by  the  application  of  an  antiseptic 
dressing  and  a  pelvic  binder. 
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Although  symphysiotomy  is  an  easy  and  simple  operation, 
its  results  are  disappointing,  for  the  following  reasons: 
(1)  injury  to  bladder  and  urethra  often  occur ;  (2)  the  space 
behind  the  pubic  bones  (cavum  Eetzii)  is  difficult  to  drain,  and 
when  accumulations  of  fluid  occur  there  they  easily  become 
infected;  (3)  after  the  operation  has  been  successfully 
performed  it  may  prove  impossible  to  deliver  the  child 
except  by  craniotomy ;  this  is  explained  by  the  difficulty  of 
estimating  the  degree  of  disparity  between  the  head  and  the 
pelvis. 

Prognosis. — Eecent  statistics  of  this  operation,  compiled 
from  149  cases  by  well-known  operators,  show  a  maternal 
mortality  of  6-71  per  cent,  and  a  fcetal  mortality  of  9-39  per 
cent.  That  is  to  say,  the  mortality  is  nearly  double  that  of 
Caesarean  section,  both  as  regards  the  mother  and  the  child. 
The  complications  most  likely  to  be  met  with  are  injuries  to 
the  urethra  or  bladder,  and  septic  infection  of  the  operation 
wound.  Firm  union  of  the  symphysis  almost  always  occurs, 
but  some  cases  of  temporary  and  even  of  permanent  lameness 
have  been  reported. 

Pubiotomy  :  Hebotomy.  —  This  operation  resembles 
symphysiotomy  in  its  general  features  and  in  the  indications 
for  its  performance.  Instead  of  dividing  the  symphysis  pubis, 
the  body  of  the  pubic  bone  is  divided  about  one-half  to  three- 
quarters  of  an  inch  to  one  or  other  side  of  the  joint.  It  is 
claimed  that  this  operation  allows  of  greater  increase  in  the 
pelvic  diameters  than  symphysiotomy,  and  further  that  the 
pelvis  is  permanently  enlarged  by  it.  It  is  also  claimed  that 
there  is  not  the  same  risk  of  injuring  the  urethra.  The 
operation  is  comparatively  untried,  although  it  is  not  new, 
but  a  revival  of  an  old  procedure. 

Pubiotomy  may  be  performed  by  the  open  or  the  sub- 
cutaneous method.  In  the  open  metliod  a  vertical  incision  is 
made  just  internal  to  the  pubic  spine  (to  avoid  the  external 
inguinal  ring),  and  about  three  inches  in  extent.  It  may  be 
made  upon  either  side,  and  is  carried  down  to  the  outer  surface 
of  the  bone.  Next  the  finger  is  passed  down  behind  the  pubic 
bone  to  the  lower  border  of  the  pubic  arch.  A  curved  metal 
hook  or  carrier  is  then  entered  above,  passed  behind  the 
bone,  and  brought  out  below  it  in  front.  With  the  aid  of 
the  carrier  a  Gigli's  saw  is  passed  and  the  bone  divided. 
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Formidable  hfemorrhage  may  occur  both  from  the  sub- 
cutaneous tissues  and  from  the  pelvic  cellular  tissue. 

In  the  subcutaneous  method  a  small  incision,  about  an 
inch  in  length,  is  made  just  above  and  internal  to  the  pubic 
spine,  and  a  special  curved  pubiotomy  needle  is  passed  behind 
the  bone  and  made  to  emerge  below  the  pubic  arch  by 
piercing  the  soft  tissues  in  that  position.  Through  the  needle 
a  piece  of  stout  silk  is  threaded,  with  which  Gigli's  saw  is 
drawn  up  behind  the  bone,  and  brought  out  at  the  supra- 
pubic incision. 

Both  operations  are  more  formidable  than  symphysiotomy, 
and  it  has  still  to  be  shown  whether  they  possess  any 
compensating  advantages. 


Primary  Repair  of  the  Perineum 

All  obstetric  lacerations  of  the  perineum  exceeding  half 
an  inch  in  depth  should  be  repaired  immediately.  Primary 
union  can  be  obtained  if  surgical  cleanliness  is  observed  ; 
but  when  lacerations  are  allowed  to  remain  unsutured  they 
frequently  become  infected  during  the  puerperium,  and  may 
later  on  lead  to  the  occurrence  of  prolapse  or  rectal 
incontinence. 

Three  types  of  laceration  may  be  described.  In  the  first, 
which  is  usually  overlooked,  the  laceration  at  first  sight 
appears  to  involve  only  the  anterior  edge  of  the  perineal 
body ;  if,  however,  the  vulva  is  held  open  with  the  fingers 
it  will  be  seen  that  a  comparatively  deep  laceration  runs 
upwards  and  somewhat  outwards  into  the  vaginal  wall  on 
one  or  both  sides  (fig.  277,  a).  If  this  apparently  trivial  tear 
is  neglected,  it  may  lead  subsequently  to  the  condition  of 
relaxed  vaginal  outlet  and  prolapse  of  the  vaginal  walls,  for  it 
is  frequently  deep  enough  to  affect  the  posterior  fibres  of  the 
levator  ani  and  the  anal  fascia,  which  support  the  posterior 
vaginal  wall.  It  should  be  repaired  with  interrupted  catgut 
stitches,  as  shown  in  the  figure. 

In  the  second  type  the  laceration  involves  the  greater 
part  of  the  perineal  body  and  a  considerable  part  of  the 
posterior  vaginal  wall,  but  the  anus  and  its  sphincter  escape. 
This  type  is  sufSciently  obvious  to  be  generally  recognised 
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and  sewed  up.  It  is  best  repaired  by  a  series  of  sutures 
introduced,  some  through  the  perineum  and  some  through  the 
posterior  vaginal  wall  (fig.  277,  b) ;  this  is  preferable  to  passing 
them  all  through  the  perineal  surface  and  endeavouring  to 
include  the  upper  end  of  the  vaginal  rent,  for  accurate  apposi- 
tion of  the  edges  of  the  vaginal  mucous  membrane,  so  neces- 


FiQ.  277. — Perineal  Laceration  :  a.  First  Type.   6.  Second  Type. 

(Edgar.) 


sary  for  a  good  result,  cannot  be  obtained  in  this  way.  Strong 
catgut  is  the  best  suture  material. 

In  the  third  type,  posterior  vaginal  wall,  perineal  body, 
and  anus  are  all  torn  through,  establishing  direct  communi- 
cation between  the  vagina  and  rectum  (fig.  278).  This  severe 
laceration  requires  very  careful  treatment,  or  the  patient  will 
suffer  from  incontinence  of  faeces.  The  edges  of  the  rectal 
mucous  membrane  are  first  carefully  united  by  a  series  of 
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interrupted  catgut  stitches,  wbich  must  be  tied  on  the  rectal 
side.  Then  the  torn  edges  of  the  posterior  vaginal  wall  are 
united  in  the  same 
manner  ;  and  lastly 
deep  sutures  of  silk- 
worm-gut are  passed 
through  the  perineal 
surface,  the  lowest  of 
which  should  include 
the  divided  and  re- 
tracted ends  of  the 
sphincter  ani  muscle. 

When  the  delivery 
has  occurred  with  the 
patient  under  the  in- 
fluence of  chloroform, 
perineal  sutures  may 
usually  be  introduced 
immediately,  before 
the  anaesthesia  passes 
off,  without  waiting 
for  the  expulsion  of 
the  after-birth.  This 
obviates  the  necessity 
of  giving  more  chloro- 
form in  order  to  pass 
the  sutures  when  the 
third  stage  is  over. 
The  sutures  should 
be  clamped  in  posi- 
tion by  artery  forceps 
has  been  delivered  ; 


Fig.  278. — Perineal  Laceration  :  Thtbd 
Type.  (Edgar.) 

Note  that  the  skin  suture  has  passed  through  the  toru 
ends  of  the  sphincter  ani  muscle. 


and  only  knotted  when  the  after-birth 
otherwise,  if  digital  removal  of  the 
placenta  should  become  necessary,  the  operation  would  have 
to  be  repeated.  In  severe  lacerations  involving  the  rectum, 
it  is  better  to  wait  until  after  the  delivery  of  the  placenta 
before  beginning  the  operation,  as  considerable  time  is  required 
in  passing  the  sutures. 
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Abdomen,  enlargement  of,  in  preg- 
nancy, 61 
foetal,  329 

incision  of,  in  Ceesarean  section, 
521 

palpation  of,  222 

shape  of,  in  pregnancy,  61 
Abnormalities  of  foetus,  120 
Abortion,  anatomy  of,  158 

causation  of,  147 

clinical  features,  149 

criminal,  476 

frequency  of,  149 

hagmorrhage  in,  150 

incomplete,  152 

induction  of,  475 

in  contracted  pelves,  302 
indications  for,  475 
methods  of,  481 

for  particular  cases,  493 

inevitable,  152 

missed,  106,  158 

in  pernicious  vomiting,  89 

threatened,  151 

treatment  of,  155 

tubal,  127 
Abscess,  mammary,  439 

pelvic,  432,  433 
Accidental  haemorrhage,  348 

anatomy,  353 

causation,  350 

treatment,  364 

varieties,  354 
Accouchement  forcd,  388,  483 
Adhesion,  morbid,  of  placenta,  368 
After-pains,  399 

Air-passages,  blocking  of,  a  cause  of 

asphyxia  neonatorum,  424 
Albuminuria  in  labour,  194 
of  pregnancy,  77 

anasarca  with,  79 
etiology  of,  83 
foetal  mortality  from,  80 
treatment  of,  86 
urinary  changes  in,  79 
Allantois,  formation  of,  31 
Amenorrhcea  in  pregnancy,  54 
development  of,  12 


Amnion,  development  of  (chick),  12 

development  of  (man),  13 

liquor  amnii,  31 

structure  of,  30 
Amniotic  adhesions,  114 
Anaesthetics,    administration    of,  in 
labour,  231 

in  puerperal  eclampsia,  384 
Anasarca  in  pregnancy,  79,  101 
Anteflexion  of  gravid  uterus,  99 
Ante-partum  haemorrhage,  347 

diiferential  diagnosis,  359 

influence  on  labour,  356 

see  also  Accidental  hcemorrJiage ; 
Placenta  i^ravia 
Antiseptics  in  labour,  217 

for  uterine  douching,  401 

for  vaginal  douching,  400 
Areola,  mammary,  in  pregnancy,  48 

secondary,  48 
Arms,  displacement    of,  in  breech 
labour,  267 

paralysis  of,  in  new-born  child,  471 
ArtificiaL  feeding,  see  Feedmg,  arti- 
ficial 

Artificial  respiration,  see  Bespiration, 

artificial 
Ascites,  foetal,  329 
Asphyxia  neonatorum,  461 

cyanotic  form,  462 

methods  of  artificial  respiration 
in,  464 

pallid  form,  462 

treatment  of,  463 
Ass's  milk,  composition  of,  452 
Asynclitism,  203  <s^ 
Attitude,  foetal,  183  ~ 
Auscultation  of  the  foetal  heart,  226 
Autogenetic  infection,  409 
Auto-intoxication,  see  Toxamia 
Axis  of  pelvis,  174,  178 
Axis-traction  forceps,  506 

delivery  by,  512 

Bacillus  aerogenos  capsulatus,  407 
coli  communis,  408 
diphtheritB,  408 
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Bacillus  proteus  vulgaris,  407 

septicus,  407 

tetani,  408 

typhosus,  408 

vaginal,  49 
Bacteria  and  puerperal  infection,  407 
'  Bag  of  waters,'  in  breech  presenta- 
tions, 256 

in  normal  labour,  166 

in  shoulder  presentation,  271 

rupture  of,  168 
Ballottement,  external,  61 

internal,  59 
Bandl's  ring,  19 1 
Biniodide  of  mercury,  use  of,  221 
Bladder,  displacement  in  labour,  180 

distension  in  backward  displace- 
ment, 94 

irritability  of,  in  pregnancy,  55 

laceration    in    uterine  rupture, 
338 

relations  of,  in  pregnancy,  44 
Blastoderm,  tri-laminar,  11 
Blood  in  pregnancy,  49 

state  of,  in  the  puerperium,  392 

see  also  Circulation 
Blood  mole,  102 
Blood-pressure  in  pregnancy,  50 

in  eclampsia,  381 
Bossi's  branched  metal  dilators,  489 
Bottle  feeding,  see  Infant  feeding 
Bougie,  intra-uterine,  in  induction  of 

labour,  482 
Brain  in  eclampsia,  82 
Braun's  decapitation  hook,  533 
Braxton  Hicks'  bi-polar  version,  498 

cephalotribe,  529 
Breast,  abscess  of,  439 

care  of,  439 

changes  in,  in  pregnancy,  48 
inflammation  of,  see  Mastitis 
secretion  of  milk,  daily  amount  of, 
450 

see  also  Nipple 
Breech  hook,  266 

presentation,  253 
causes,  254 
diagnosis  of,  255 
difficulties  of,  265 
forceps  in,  269 
management  of,  261 
mechanism  of,  258 
prognosis  of,  260 
varieties,  258 
version  in,  496 
Brim,  pelvic,  contraction  of,  174 
Broad-ligament  phlegmon,  416 
relations  in  pregnancy,  44 
Brow  presentations,  251 
Bumm    on  puerperal  endometritis, 
413 

Buttocks,  delivery  of,  261 


C;esarban  hysterectomy,  518 
indications  for,  520 
methods  of,  524 
mortality  of,  525 
section,  516 

aseptic  precautions  in,  621 

history  of,  517 

indications  for,  518 

mortality  of,  517 

operation  of,  520 

sterilisation  of  patient  in,  524 

vaginal,  492 

when    necessary  in  pelvic 
contraction,  302 
Cancer  of  cervix,  complicating  labour, 
316 

and  pregnancy,  146 
Cannabis  indica  in  abortion,  156 
Caput  succedaneum,  216 

pelvic  contraction  and,  297 
Carcinoma,  see  Cancer 
Carus,  curve  of,  179,  182 
Casein,  449 
Caseinogen,  453 

CelluHtis  in  the  puerperium,  415,  432 
Centre,  labour,  193 
Cephalhsematoma,  467 
Cephalotribe  of  Braxton  Hicks,  523 
Cephalotripsy,  529 

Cervix,  cancer  of,  comphcating  labour, 
316 

complicating  pregnancy,  146 
changes  in  pregnancy,  43,  46 
dilatation  of,  167,  192 

digital,  490 

in  the  induction  of  abortion, 
481 

incision  of,  in  the  induction  of 

labour,  492 
lacferations  of,  343 

from  use  of  dilators,  489 
rigidity  of,  317 
softening  of,  in  pregnancy,  46 
Chamberlen's  forceps,  501 
Champetier  de  Eibes's  forceps,  485 
hydrostatic  dilator,  484 

in    accidental  hromorrhage, 
365 

in  induction  of  labour,  485 
in  placenta  prsevia,  363 
in  prolapse  of  the  cord,  283 
in  premature  rupture  of  the 

membranes,  325 
in  shoulder  presentations,  276 
objections  to,  488 

Chick,  foBtal  envelopes  in,  12 

Chloasma  of  pregnancy,  50 

Chloral  hydrate  in  puerperal  eclampsia, 
385 

Chlorides,  increase  of,  in  pregnancy,  52 
Chloroform,  administration  of,  231 
in  CiEsarean  section,  521 
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Chloroform  in  puerperal  eclampsia,  384 
Chorea  in  pregnancy,  142 
Chorio-decidual  space,  20 

circulation  in,  21 
Chorion,  12,  15 

activity  of,  15 

blood-vessels  of,  23 

epithelium  of,  22 

frondosum,  27 

Issve,  27 

stroma  of,  23 

structure  of,  22 

vesicular  degeneration  of,  107 

villi,  development  of,  19 

villi  in  tubal  moles,  126 

see  also  Abortion,  anatomy  of 
Chorionepithelioma,  128,  440 

etiology  of,  441 

microscopic  characters  of,  442 

treatment  of,  443 
Circulation,  fcetal,  35 

placental,  25 
Clavicles,  see  Cleidotomy 
CleicZotomy,  534 
Colic  in  infants,  460 
Colostrum,  402 
Coma  in  eclampsia,  382 

in  pernicious  vomiting,  89 

puerperal,  446 
Compression,   bi-manual,   of  uterus, 

376,  378 
Congenital  defects,  see  Foetus 
Conjugate  diameter,  diagonal,  294 

external,  291 

true,  179 
Contraction,  pelvic,  284 

hour-glass,  369 

delivery,  spontaneous,  in,  298 

induction  of  labour  in,  303 

labour  with,  296 

management  of,  352 
mechanism  of,  298 

pregnancy  with,  297 

tonic  uterine,  324 

see  also  Pelvis,  contracted 
Contractions,  uterine,  in  pregnancy, 
46,  59 

in  labour,  164,  168 
Convulsions,  see  Eclampsia 
Cord,  see  Umbilical  cord 
Corona  radiata,  4 
Coi-pus  albicans,  6 
Corpus  luteum,  4 
Cow's  milk,  composition  of,  452 
Cranioclasm,  531 
Craniotomy,  526 

crushing  in,  528 

extraction  in,  528 

perforation  in,  527 
Cream,  in  infant  feeding,  454 
Cr6d6's  manipulation,  235 
Cystitis,  433 


Death  of  foetus  in  utero,  160 

sudden,  in  the  puerperium,  445 
Decapitation,  531 

dangers  of,  534 
Decidua,  17 

cavernous  layer,  18 

compact  layer,  18 

divisions  of,  17 

menstrual,  8 

ovum  imbedded  in,  15 

subchorionic,  25 
Decidual  space,  27 

Deciduoma  malignum,  see  Chorion- 
epithelioma 
Delirium  in  pernicious  vomiting,  89 
Delivery  by  axis-traction  forceps,  514 
of  buttocks,  261 

of  head,  in  breech  presentations,, 
264 

in  normal  labour,  232 
in  occipito-posterior  position,. 
240 

of  the  membranes,  233 
of  shoulders,  234 
in  symphysiotomy,  537 
Diabetes  in  pregnancy,  142 
Diameter  of  '  engagement,'  186 
Diameters  of  normal  pelvis,  174,  179 
conjugate,  176 
diagonal,  294 
external,  291 
true,  176 
of  fcetal  head,  187 
intercristal,  291 
interspinous,  291 
oblique,  176 

posterior  interspinous,  293 
sacro-cotyloid,  211,  307 
transverse,  176,  291 
Diaphoresis  in  puerperal  eclampsia, 
386 

Diarrhoea  in  infants,  460 

in  septicaemia,  423 
Diet  in  albuminuria,  86 

influence  of,  on  lactation,  450 
Digestion,  disorders  of,  in  infants,  460 
Dilatation  of  the  cervix,  167 

artificial,  methods  of,  481 
digital,  490 
mechanical,  488 

delay  in,  317 

mechanism  of,  192 
Dilators,  branched  metallic,  488 

graduated  metallic,  484 

hydrostatic,  484 
Diplococcus  gonorrhcete,  408 
Discus  proligerus,  4 
Disinfection  of  hands,  &c.,  218 
Displacements,    uterine,    see  Ante- 
flexion; Eetroversion 
Distress,  foetal,  signs  of,  463 
Doderlein  on  vaginal  secretions,  49 

35 
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Douching,  intra-uterine,  370,  377,  401 

in  uterine  infection,  427 

vaginal,  in  labour,  221  1 
in  puerperium,  400 
Ducbenne's  palsy,  471 
Diihrssen  on  eclampsia,  84 

EcLAMPtiiA  and  albuminuria,  77 
causes  of,  83 
complicating  labour,  881 
diagnosis  of,  382 
management  of  labour  in,  887 
mortality  of,  388 
pathological  anatomy  of,  80 
treatment  of,  383  ! 
Ectopic   gestation,    see  Pregnancy, 

extra-uterine 
Embolism,  pulmonary,  in  the  puer- 
perium, 445 
Embryo,  33 

see  also  Foetus 
Embryonic  area,  11 
Endometritis,  decidual.  111 

puerperal,  413 
Endometrium  in  pregnancy,  17 
Epiblast,  11,  13 

Epilepsy  and  puerperal  eclampsia,  382 

Epiphysitis,  syphilitic,  foetal,  120 

Episiotomy,  319 

Epithelium,  chorionic,  22 
of  cord,  82 

Ergot  in  abortion,  156 

action  and  uses  of,  323 
administration  of,  in  labour,  324 
in  accidental  haemorrhage,  365 
in  post-partum  heemorrhage,  376 

Evisceration  of  foetus,  534 

Evolution,  spontaneous,  272 

Examinations,  vaginal,  how  to  con- 
duct, 220 

Excretions  in  the  puerperium,  392 

Excretory  functions  in  pregnancy,  51 

Exomphalos,  32 

Exostosis,  sacral,  pubio,  811 

Expulsion,  spontaneous,  274 

Extension,  movement  of,  212 
of  arms,  267 
in  face  presentation,  247 
of  head,  in  vertex  presentation,  211 
of  head,  in  breech  presentation ,  268 

Face,  pigmentation  of,  see  Chloasma 
presentation,  242 

diagnosis  of,  245 

management  of,  249 

mechanism  in,  247 
Facial  paralysis,  470 
Fallopian  tubes,  entry  of  ovum  mto,  4 

rupture  of,  127 

spermatozoa  in,  9 


Fallopian  tubes,  see  also  Mole,  tubal ; 

Pregnancy,  extra-uterine 
Fat,  formation  of,  in  the  foetus,  38 

in  milk,  449 
Feeding,  artificial,  see  Infant  feeding 
Fehling  on  fostal  fat,  38 
Fertilisation,  8 

chromosomes  and,  10 

nuclear  changes  in,  10 
Fever,  infectious,  acute,  in  pregnancy, 
136 

in  pernicious  vomiting,  89 
Fibroids,  see  Tumours,  fibroid 
Flat  pelvis,  285 

generally  contracted  flat  pelvis, 
287 

Flexion,  causes  of,  in  labour,  206 
in  breech  presentation,  259 
in  face  presentation,  247 
in  normal  labour,  206 

Floor,  pelvic,  179 

displacement  of,  in  labour,  180 

Foetal  head,  application  of  forceps  to, 
512 

crushing,  extraction,  and  per- 
foration of,  528 
delivery  of,  in  normal  labour, 
232 

in  breech  presentation, 
264 

in     face  presentation, 
248 

diameters  of,  187 
effect  of  labour  on,  214 
flexion  of,  232 

induction  of  labour,  and  size 

of,  479 
injuries  to,  467 
moulding  of,  214 
planes  of,  208,  251 
rotation  of,  209 
sutures,  and  fontanelles,  185 
wedge  shape,  207 
Foetus,  33 

abdominal  enlargement  in  labour, 
829 

abnormalities  of,  828 
at  term,  85 
attitude  of,  183 
biliary  secretion  of,  38 
circulation  in,  35 

changes  in,  at  birth,  37 
congenital  defects,  448 
death  of,  in  utero,  69,  160 
development  of,  34 
exomphalos  of,  32 
and  eclampsia,  82 
heart    of,    auscultation   of,  in 
labour,  194 
sounds  of,  63 
mature,  34 
measurements  of,  34 
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Fu3tus,  mortality  of— 

from  albuminuria,  80 

breech  presentation,  260 
Ctesarean  section,  517 
eclampsia,  383 
induction  of  premature 

labour,  477 
symphysiotomy,  538 
use  of  forceps,  516 
mummified,  69 
papyraceus,  71 
physiology  of,  38 
position  of,  in  normal  labour,  199 
premature  characteristics  of,  35 
presentation  in  normal  labour,  199 
rate  of  growth,  34 
retention  of  dead — 
extra-uterine,  131 
intra-uterine,  161 
size  of,  in  aborted  ova,  154 
skull  of,  184 

see  also  Fcetal  head 
syphilis,  120 
urinary  secretion  of,  38 
viability  of,  147 
weight  of,  34 
see  also  Ovum 
Follicles,  see  Graafian  follicles 
Fontanelles,  fQ3tal,  185 

in  diagnosis  during  labour,  229 
Forceps,  action  of,  508 

application  of,  to  foetal  head,  512 
axis-traction,  506 
Chamberlen's,  501 
curves  of,  503 

foetal  mortality  from  use  of,  516 

high  operation,  510 

low  operation,  511 

long,  502 

application  of,  512 

Milne-Murray's,  505 

Neville's,  508 

operation,  risks  of,  516 

ovum,  160 

Palfyn's,  500 

short,  or  straight,  501 

use  of,  indications  for,  512 

volsella,  158 
Forces  of  labour,  188 
Fractures  of  fcetal  limbs,  471 

of  foetal  skull,  469 
Fritsch,  incision  of  the  uterus,  523 
Funis,  see  Umbilical  cord 


Gebhard  on  menstruation,  8 
Genu-pectoral  position,  see  Ktiee-chest 

position 
Gestation,  see  Pregnancy 
Girdle  of  contact,  186 
Gloves,  rubber,  use  of,  219 
Glycogen  in  the  placenta,  28 


I  Gonococcus  in  puerperal  infection,  409 

Gonorrhoea  in  pregnancy,  138 
I  Gonorrhoeal  ophthalmia  neonatorum, 
471 

Graafian  follicles,  1 
Graf  Spec's  ovum,  19 
GrifKth  and  Stevens  on  the  uterus 
after  delivery,  397 


HiEMATocELE,  pelvic,  96 

in  tubal  pregnancy,  129 
Hoematoma,  pelvic,  344 

mole,  102 

vaginal  and  vulval,  343 
Hsemorrhage  in  abortion,  149 
accidental,  347 

see  also  Accidental  hcemorrliage 
ante-partum,  347 
cerebral,  foetal,  470 
concealed  accidental,  354,  366 
after  normal  delivery,  195 
in  extra-uterine  pregnancy,  128 
in  hydatidiform  mole,  109 
post-partum,  372 

treatment  of,  375 
puerperal,  441 

in  rupture  of  the  uterus,  339 

in  tubal  abortion,  125,  127 

in  tubal  rupture,  129 

unavoidable,  see  Placenta  prcevia 
Hffimorrhoids  in  pregnancy,  102 
Hands,  sterilisation  of,  219 
Head,  foetal,  moulding  of,  214 

presentation  of,  199 

position  of,  199 
Heart  sounds,  foetal,  63 

in  pregnancy,  49 

diseases  of,  in  puerperium,  139 
and  sudden  death,  445 
Hebotomy,  see  Pubiotomy 
Hegar's  sign,  57 

Herman  on  puerperal  eclampsia,  387 
Hernia  of  gravid  uterus,  100 
Herpes  gestationis,  143 
Heterogenetic  infection,  409 
Hook,  breech,  266 

decapitation,  532 
Hoppe-Seyler  on  liquor  amnii,  31 
Horrocks'  maieutic  bag,  488 
Hour-glass  contraction  of  uterus,  369 
Humanised  milk,  457 
Hydatidiform  mole,  107 

clinical  features,  109 
Hydramnios,  112 

and  diabetes,  142 
Hydrocephalus,  328 
Hydrorrhoea  gravidarum.  111 
Hydrostatic  dilator,  484 

use  of,  in  placenta  prasvia,  363 
Hyperemesis,  see  Voviiting,  pernicious 
Hypoblast,  13 
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Hysterectomy,  Ctesarean,  520 
in  puerperal  sepsis,  430 
in  rupture  of  the  uterus,  341 

Hysterical  vomiting,  88 

Icterus  neonatorum,  473 
'  Incarceration  '  of  the  uterus,  95,  100 
Incubator  for  premature  infants,  421 
Indentation,  spoon-shaped,  of  head, 
469 

Induction  of  premature  labour,  302, 476 
for  pelvic  contraction,  477 
indications,  302,  477 
methods,  487 
prognosis,  302,  477 
Inertia,  uterine,  320 

in  accidental  haemorrhage, 
356 

in  placenta  prsevia,  387 
post-partum,  373 
primary,  321 
secondary,  322 
Infant  feeding,  artificial,  reasons  for, 
449 

breast,  404,  448 
mixed,  457 
see  also  Wet-nursing 
Infants,  digestive  disorders  of,  460 
new-born,  care  of,  447 

care   of,  in   asphyxia  neo- 
natorum, 461 
congenital  defects  in,  448 
general  management  of,  447 
premature,  management  of,  458 
Infarcts,  placental,  117,  350 
Infection,  puerperal,   see  Puerperal 
infection 

Infection,  uterine,  see  Uterine  infec- 
tion 

Infectious  diseases,  danger  from,  410 
Inflammation,  pelvic,  431 
treatment  of,  434 
tubal,  433 
Injections,    hot,     in  post-partum 
hsemorrhage,  376 
intra  -  uterine,  in  puerperal  in- 
fection, 427 
subcutaneous,  of  saline  solution, 

86,  91,  379,  386 
vaginal,  after  delivery,  400 
Insanity,  reproductive,  443 
Instruments,  preparation  of,  218 
Insufflation  in  asphyxia  neonatorum, 
466 

Inversion  of  the  uterus,  346 
Involution,  puerperal,  393 

changes  in  muscle,  397 

changes  in  mucosa,  398 
lodothyrin,  85 

Jaundice,  see  Icterus 

Johnson's  method  of  pelvimetry,  295 


Justo-major  pelvis,  289 
Justo-minor  pelvis,  284 

Kidneys,  changes  in  eclampsia,  81 
diseases  of,  in  pregnancy,  140 
foetal,  38 

Knee-chest  position,  99 

Knee-elbow  position,  99 

Krause's  method  of  induction  of  pre- 
mature labour,  482 

Kyphotic  pelvis,  310 

Labour,  abnormal,  241 

influence  of  placenta  praevia  on,  356 

management  of,  in  eclampsia,  387 
in  placenta  praevia,  360 

mechanism    of,  in  pelvic  con- 
tractions, 298 

normal,  163 

antiseptic  precautions  in,  217 
bag  of  waters,  formation  of,166 
cervix,  changes  in,  166 
clinical  phenomena  of,  163 
complicated  by  eclampsia,  380 
contracted  pelves  and,  297 
effect  of,  on  foetal  head,  214 
general  effects  of,  194 
management  of,  230 
mechanism  of,  197 

obstructed,  327 
results  of,  330 

onset  of,  163 

pains  of,  164  ' 

false  pains  of,  165 

posture  in,  230,  231,  234 

precipitate,  320 

premature, 

induction  cf,  476 
see  also  Abortion 

methods — 
rapid,  484 
slow,  431 

'  show  '  in,  165 

spinal  centre  of  innervation,  193 
spurious,  in  extra-uterine  gesta- 
tion, 131 
stages  of,  167 

First,  anatomy  of,  172 

management  of,  215 
Second,  anatomy  of,  172 
management  of,  216 
Third,  anatomy  of,  194 
management  of,  219 
tumours  complicating,  312 
in  twin  pregnancy,  276 
uterine  changes  after,  see  Pucr- 
pcriuvi 

Lacerations  of  cervix  and  vagina,  343 
hiemorrhage  from,  treatment  of, 
378 

of  perineum,  345,  539 
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Lactation,  influence  of  diet  on,  450 

process  of,  402 
Lactose  in  urine,  51,  392 
Langhans,  cells  of,  22 
Lanugo  hair  in  foetal  stomach,  31 
Leucocytosis,  in  pelvic  inflammation, 
432,  434 

in  pregnancy,  49 

in  the  puerperium,  392 

in  septicemia,  425 
Lever  theory  of  flexion,  207 
Levret's  forceps,  502 
Limbs,  foetal,  fracture  of,  471 

prolapse  of,  280 
Linea  nigra,  50 
Liquor  amnii,  30 

see  also  Hydramnios ;  Oligohy- 
dramnios 
Lithopteclion,  131 

Liver,    acute    yellow    atrophy  of, 
142 

changes  in  eclampsia,  82 

in  pernicious  vomiting,  88 
diseases  of,  in  pregnancy,  142 
fcetal,  38 
Lochia,  398 

decomposition  of,  400,  410 
examination   of,  in  septicaemia, 
424 

Locking  of  twins,  278 

Lower  uterine  segment,  45 
in  normal  labour,  189 
in  obstructed  labour,  332 
over-distension  of,  332 

Lutein  cells,  5 


Maieutic  bag,  Horrocks',  488 

Malacostean  pelvis,  304 

Malformation  of  uterus,  101 

Mammary  glands,  see  also  Abscess, 
mammary ;  Mastitis 
changes  in  pregnancy,  47 
secretion  in  pregnancy,  48 

Management  of  the  stages  of  labour, 
280,  231,  234 

Mania,  puerperal,  see  Insanity 

Mastitis,  cause  of,  438 
treatment  of,  439 

Mauriceau-Veit  grip,  263 

Measurements  of  female  pelvis,  291 

Mechanism  of  breech  presentation, 
258 

of  brow  presentation,  252 
of  face  presentation,  247 
of  normal  labour,  197 

in  pelvic  contraction,  298 
of  shoulder  presentation,  272 
of  uterine  rupture,  332 
Meconium,  39,  448 

Membranes,  adhesion  of,  morbid,  368 
delivery  of,  235 


Membranes,  perforation  of,  in  abortion, 
481 

premature  rupture  of,  325 
retention  of,  368 

rupture  of,  in  accidental  heemor- 
rhage,  365 
in  placenta  pr£Evia,  364 
of  twin  pregnancy,  65 
Menstruation,  6 

anatomy  of,  8 
Mercurial  poisoning,  401 
Mesoblast,  13 
Metritis,  puei-peral,  415 
Michaelis's  rhomboid,  292 
Milk,  cow's,  452 
ass's,  452 
human,  438,  449 

bacteriology  of,  438 
composition  of,  449 
daily  amount  of  secretion  of, 
450 

humanised,  457 

infection  from,  438 

modification  of,  454 

Pasteurisation  of,  454 

preparation  of,  455 

quantity  of,  456 

for  premature  infant,  458 

sterilisation  of,  453 
Miscarriage,  see  Abortion 
Mixed  feeding,  457 
Mole,  fleshy,  105 

hydatidiform  or  vesicular,  106 

perforating  or  malignant,  109 

tubal,  124 

uterine,  102,  106 

clinical  features,  106,  109 
Monsters,  double,  330 
Montgomery's  tubercles,  48 
Morning  sickness,  see  Vomiting 
Morphia  in  puerperal  eclampsia,  385 

in  postpartum  hsemorrhage,  380 

in  tonic  uterine  contraction,  325 
Mortality  of  abortion  in  pernicious 
vomiting,  91 

of  CfEsarean  section,  517 

foetal,  see  Fcetus,  mortality  of 

of  induction  of  premature  labour, 
480 

maternal,  in  eclampsia,  383 
from  use  of  forceps,  516 
of  septicffimia,  425 
of  symphysiotomy,  535 
Moulding  of  head  in  labour,  214 
in  face  presentation,  249 
in  flat  pelvis,  300 
in  occipito-posterior  position,  240 
in  generally  contracted  pelvis, 
301 

Muller,  abdominal  incision  for  Csesar- 

ean  section,  523 
Muriform  body,  11 
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Mnn-ay,  Milne-,  axis-traction  forceps, 
505 

Muscle  of  gravid  uterus,  44 

Naqele's  obliquity,  202,  298 

pelvis,  306 
Nephritis  in  pregnancy,  140 
Nervous  diseases  in  pregnancy,  142 
Neuritis  in  pregnancy,  142 
Neville's  axis-traction  forceps,  508 
Nipples,  care  of,  404 

cracked,  405 
Nursing,  see  Wet-nursing 
Nutrition  of  the  foetus,  28 

Oblique  pelvis,  306 

Obliquity  of  uterus  in  pregnancy,  42 

in  labour,  207 
Obstruction  in  labour,  327 
Occipito-posterior  positions,  201 

management  of,  239 

mechanism  of,  210,  237 
OEdema,  placental,  119 
Oidium  albicans,  460 
Oldham's  perforator,  527 
Oligo-.hydramnios,  114 
Ophthalmia  neonatorum,  471 

causes  of,  472 

prevention  of,  447 

treatment  of,  478 
Opium  in  abortion,  156 
Os,  internal,  dilatation  of,  166 
Osteomalacic  pelvis,  304 
Outlet,  pelvic,  176 

Ovariotomy  for  tumours  complicating 

labour,  314 
Ovary,  1 

tumours  of,  complicating  labour, 
312 

in  pregnancy,  143 
see  also.  Pregnancy,  ovarian 

Over-distension  of  lower  segment,  274 

Ovulation,  1 

Ovum,  3 

apoplectic,  105 
in  ectopic  pregnancy,  123 
entry  of,  into  Fallopian  tube,  5 
expulsion  of,  in  abortion,  156 
external  wandering  of,  4 
fate  of,  in  tubal  rupture,  129 
fertilisation  of,  18 
Graf  Spec's,  19 
implantation  of,  18 
Leopold's,  20 

Peters',  description  of,  15,  16 
putrefaction  of,  in  ntero,  160 
segmentation  of,  11 

Pains,  after-,  399 
labour,  164 
in  second  stage,  169 


Palfyn's  forceps,  500 
Palpation,  abdominal,  222 
Panhysterectomy,  525 
Paralyses,  birth,  470 
Parametritis,  432 
Parturition,  see  Labour 
Pelvic  cellulitis,  432 

inflammation,  local,  431 

treatment  of,  434 
peritonitis,  431 
presentations,  253 
Pelvimeter.  290 

Skutsch's,  295 
Pelvimetry,  290 
Pelvis,  anatomy  of,  173 
brim  of,  174 
cavity  of,  178 
contraction  of,  284 

Ceesarean  section  in,  519 
craniotomy  in,  526 
diagnosis  of,  290 
general,  284 

induction  of  abortion  in,  475 
labour  in,  296 

mechanism  of  labour  in,  298 

rare  forms  of,  303 

varieties  of,  284 
false,  173 
flat,  285 
floor  of,  179 

generally  contracted,  284 
generally  contracted  flat,  289 
influence  of  symphysiotomy  on 

size  of,  535 
kyphotic,  310 
.  malacostean,  304 
male,  173 

measurements,  clinical,  290 

Nagele's,  306 

normal,  173 

axis  of,  175,  178 
diameters  of,  176,  179 
planes  of,  175 

oblique,  289,  310 

outlet  of,  176 

pseudomalacostean,  305 

rachitic,  285 

Eobert's,  309 

scoliotic,  310 

spondylolisthetic,  311 

tumours  of,  311 
Pemphigus,  foetal,  120 
Peptones  in  urine,  392,  398 
Perforator,  Oldham's,  527 
Perimetritis,  633 

Perineum,  laceration  of,  in  noi-mal 
labour,  171 

repair  of,  539 

rigidity  of,  318 

supporting  the,  233 
Peritonitis,  puerperal,  general,  430 

pelvic,  433 
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Peters's  ovum,  15,  20 
Phlebitis  in  the  puerperiuni,  433 
Phlegmasia  alba  dolens,  434 

treatment  of,  437 
Phlegmon  of  broad  ligament,  416 
Phthisis,  see  Tuberculosis 
Physical  signs  of  pregnancy,  59 
Placenta,  18 

adhesion,  morbid,  368 

anomalies  of,  115 

attachments  of,  24 

battledore,  116 

bipartita,  115 

circulation  in,  25 

cysts  of,  119 

degeneration  in,  29 

delivery  of,  in   normal  labour, 
234 

detachment,  a  cause  of  asphyxia  j 
neonatorum,  462 

detachment,  methods  of,  194 

development  of,  24 

digital  separation  of,  370 

diseases  of,  112 

functions  of,  39 

infarcts,  29 

non-expulsion  of,  366 

pathological  infarction,  117 

prBBvia,  348 

causes  of,  348 
morbid  anatomy  of,  352 
treatment  of,  361 
varieties,  352 

retention  of,  367 

separation  of,  194 

succenturiata,  115 

syphilis  of,  119 

term,  28 

triplets,  70 

twin  pregnancy,  66 

velamentosa,  116 
Planes,  inclined,  of  the  ischium,  300  • 

pelvic,  178 
Plugging  uterine  cavity,  377 

vagina  and  cervix,  see  Tampon- 
ade, vaginal 
Pneumococcus  infection,  408 
Polar  globules,  9 

Polypus,  intra-uterine,  diagnosis  from 
abortion,  155 

Porro's  Ctesarean  hysterectomy,  520 

Positions,  fcetal,  191 

Posture  in  labour,  230,  231,  234 

Prague  grip,  263 

Precipitate  labour,  320 

Pregnancy,  abdominal,  secondary,  130 
anienorrhcea  and,  53 
artificial  interruption  of,  475 
breast  changes  in,  48 
broad  ligament,  130».. 
cancer  of  uterus  and,  146 
contracted  pelvis  and,  296  ; 


I  Pregnancy,  corpus  luteum  in,  8 

development  of  foetus  during,  35 
diagnosis  of,  53,  64 
double  uterus  and,  101 
duration  of,  53 
extra-uterine,  120 
face  presentations  in,  242 
fibroids  and,  143 
general  physiology  of,  47 
infectious  diseases  in,  136 
length  of,  164 
management  of  normal,  71 
morning  sickness  and,  55 
multiple,  65 
ovarian,  3,  120 
peritoneal,  primary,  121 
physical  signs  of,  56,  61 
quickening  and,  56 
reflex  disorders  of,  92 
spurious,  64 
tubal,  122 

clinical  features  of,  131 
diagnosis  of,  131,  134 
hcemorrhage  in,  132 
rupture  of,  127 
treatment  of,  135 
twin,  65 

see  also  TJtei-us,  gravid 
Presentations,  normal,  199 
breech,  253 
brow,  251 
complex,  283 
of  the  cord,  280 
diagnosis  of  normal,  221 
face,  242 
head,  221 

shoulder,  or  transverse,  269 
in  twin  labour,  277 
vertex,  199 
Pressure,  intra-uterine,  197 

symptoms  in  pregnancy,  101 
Procidentia  in  pregnancy,- 100 
Prolapse  of  the  cord,  280 
dangers  of,  280 
management  of,  281 
of  the  gravid  uterus,  100 
of  the  limbs,  284 
Proteids  in  milk,  452 
Pruritis,  pregnancy  and,  92 
Pseudocyesis,  64 
Pseudo-osteomalacic  pelvis,  306 
Ptyalism  in  pregnancy,  92 
Pubiotomy,  538 
Puerperal  endometritis,  413 
infection,  405 

autogenetic,  409 
causation  of,  407 
channels  of,  410 
clinical  varieties  of,  416 
heterogenetic,  409 
micro-organisms  of,  405 
mixed,  408 
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Puerperal     infection,  pathological 
anatomy  of,  411 

treatment  of,  42G 
Puerperium,  normal,  38!) 

leucocytosis  in,  392 

management  of,  399 

pulse  rate  in,  389,  392 

sudden  death  in,  445 

temperature  in,  390 

urine  in,  392 
Purgation  in  puerperal  eclampsia,  386 
Pyeemia,  puerperal,  437 
Pyelitis  in  pregnancy,  141 
Pyogenic  organisms  in  puerperal  fever, 
407 

Quickening,  56 

Eachitic  fiat  pelvis,  287 
Eamsbotham's  decapitation  hook,  532 
Eespiration,   artificial,   in  asphyxia 

neonatorum,  464 
Eest  in  the  puerperium,  401 
Eestitution,  213 

in  face  presentation,  248 
Eetention  of  placenta,  367 

andpost-partum  hsemorrhage,  374 

and  uterine  sepsis,  413,  427 

of  urine  in  pregnancy,  93 
in  the  puerperium,  402 
Eetraction  of  uterus,  191 

in  third  stage,  174,  191 

incomplete,  378 

ring,  191 
Eetroflexion  of  gravid  uterus,  93 
Eetroversion  of  gravid  uterus,  93,  134 
Eibemont-Dessaignes'  insufflator,  466 
Eibes,  see  Champetier  de  Bibes 
Eickets,  cause  of  contracted  pelves,  285 
Eigidity  of  the  cervix,  316 

of  the  perineum,  318 
Eobert's  pelvis,  309 
Eotation,  backward,  of  occiput,  210 

external,  213 

in  face  presentation,  248 

internal,  209 

in  face  presentation,  247 
in  generally  contracted  pelvis, 
300 

manual,  of  head,  239 
round  sacrum  ii?  flat  pelvis,  298 
Eupture  of  perineum,  343,  345 
of  uterus,  331 

mechanism  of,  332 
treatment  of,  341 
of  vaginal  veins,  343 
premature,  of  membranes,  324 
Eupturing  membranes,  in  accidental 
hsemorrhage,  365 
in  induction  of  abortion,  487 
in  placenta  prcevia,  364 


Sacrum,   flattening  of,    in  rachitic 

pelvis,  288 
Saline  transfusion,  379 

solution,  subcutaneous  injection 
of,  379 
in  albuminuria,  86 
in  eclampsia,  386 
in  pernicious  vomiting,  91 
in  post-partum  hsemorrhage, 
379 

in  septicBBmia,  439 
Saprsemia,   chorionepithelioma  mis- 
taken for,  443 
puei-peral,  417 
diagnosis,  424 
micro-organisms  of,  407 
onset  of,  419 
treatment  of,  426 
Saprophytic  organisms,  407,  413,  419 
Schultze's  method   of   artificial  re- 
spiration, 465 
Scoliotic  pelvis,  310 
Segment,  lower  uterine,  46,  189 

over-distension  of,  333 
Segmentation  of  the  ovum,  12 
Seigneux's  (De)  dilator,  491 
Septicffimia,  diagnosis  of,  424 
mortality  of,  425 
onset  of,  421 
prognosis  of,  425 
pulse  in,  423,  425 
temperature  in,  422 
treatment  of,  421 
Serum,  antistreptococcic,  in  puerperal 

septicaemia,  428 
Sex  of  twins,  66 
Shoulder  presentation,  269 
causes  of,  270 
dangers  of,  274 
decapitation  in,  dangers  of, 
531 

diagnosis  of,  271 
distension  of  lower  uterine 

segment  in,  333 
evisceration  in,  276,  534 
management  of,  275 
spontaneous  version  of,  272 
evolution  of,  273 
expulsion  of,  274 
version  in,  276,  495,  499 
'  Show,'  in  labour,  165 
Sickness,  see  Vo77iiting 
Signs  of  pregnancy,  55 
Silver  salts  in  gonorrhoeal  ophthalmia, 
473 

Simpson's  forceps,  505 

Sims'  position,  228 

Skin,  changes  in,  in  pregnancy,  51 

fcetal,  40 
Skull,  fcetal,  184 

fracture  of,  469 

indentation  of,  469 
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Skull,  see  also  Fatal  head 
Skutsch's  pelvimeter,  295 
Sleeplessness  in  puerperal  septicffimia, 
423 

Smellie's  grip,  262 
Sobotta  on  fertilisation,  11 
Souffle,  funic,  63 

uterine,  62 
Sound,  uterine,  in  abortion,  481 
Soxhlet's  milk  steriliser,  456 
Speculum,  Sims',  157 
Spermatozoa,  activity  of,  9 
Spleen  in  eclampsia,  83 
Spondylolisthetic  pelvis,  310 
Spontaneous    evolution,  expulsion, 
rectification,  version,  see  Shoulder 
presentation 
Stages  of  labour,  167 

anatomy  and  physiology  of, 

172,  194 
management  of,  230 
Staphylococcus  in  human  milk,  438 
pyogenes  albus,  407 
aureus,  407 
Sterilisation  of  hands,  219 
of  milk,  418 

of  patient  in  Csesarean  section, 
524 

Steriliser,  obstetric,  218 

Still-birth,  see  Asphyxia  neonatorum 

Stimulants  in  htemorrhage,  379 

in  puerperal  septictemia,  429 
Stools,  infant's,  448,  451 
Streptococcus  pyogenes,  407 

in  phlegmasia  dolens,  435 
StriBB  gravidarum,  50 

albicantes,  50 
Suckling,  contra-indications  for,  449 

precautions  during,  404 

when  to  begin,  404 
Superfecundation,  67 
Superfoetation,  68 
Sutures  of  fcetal  head,  185 
Sylvester's  method  of  artificial  respi- 
ration, 465 
Symphysiotomy,  534 

indications  for,  535 

methods  of  performing,  536 

mortality  of,  538 
Syncope,  sudden  death  due  to,  in  the 

puerperium,  445 
Syncytium,  22 
Syphilis,  foetal,  120 

infantile,  474 

placental,  119 

pregnancy  and,  137 


Tamponade  (vaginal),  in  abortion,  157 

in  accidental  hoemorrhage,  365 
•     in  placenta  proevia,  361 


Tamponade  (vaginal),  in  induction  of 
premature  labour,  481 
in  post-partum  hremorrhage,  377 
Taxis,  reduction  of  uterine  inversion 

by,  347 
Temperature  in  labour,  194 
in  the  puerperium,  388 
reactionary,  390 
emotional,  391 
Tetanus,  uterine,  324 
Thrombosis,  promotion  of,  in  htemor- 
rhage,  378 
in  the  puerperium,  416 
Thrush,  cause  of,  460 
Thyroid  extract  in  eclampsia,  387 

gland  in  pregnancy,  53 
Tissue,  dead,  and  puerperal  infection, 
417 

Tonic   contraction   of    uterus,  302, 
324 

Toxaemia  of  pregnancy,  52,  75,  89 
Tractien,  see  Axis-traction 
Transfusion,  saline,  379 
Transmission  of  disease,  maternal, 
120 

Transverse  presentation,  see  Shoulder 
Traumatism  and  abortion,  147 
Treatment  of  abortion,  155 
of  albuminuria,  86 
of  asphyxia  neonatorum,  463 
of  chorionepithelioma,  443 
of    hfemorrhage    from  inertia, 
374 

from  laceration,  378 
of  mastitis,  439 

of  ophthalmia  neonatorum,  473 
of  pelvic  inflammation,  434 
of  prolapse  of  the  funis,  280 
of  puerperal  eclampsia,  383 

infection,  426 
restorative,  379 
of  retroversion  of  uterus,  97 
of  rigidity  of  the  cervix,  317 
of  rupture  of  the  uterus,  341 
of  threatened  abortion,  156 
of  thrombosis   of  lower  limbs, 
437 

of  tubal  pregnancy,  135 
of  uterine  inertia,  321,  375 
inversion,  346 

Triplets,  71 

Tri-radiate  pelvis,  305 

Trophoblast,  16  • 

Trophosphere,  17 

Tuberculosis,  pulmonary,   in  preg- 
nancy, 137 
Tumours  of  pelvic  bones,  311 

fibroid,  complicating  labour,  314 

pregnancy  and,  96,  143 
ovarian,  in  labour,  311 
in  pregnancy,  143 
Turning,  see  Version 
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Twin  labour,  276 

management,  278 
presentation  in,  277 
locking,  278 
pregnancy,  65 

clinical  course  of,  69 
Twins,  binovular,  65 
monsters,  330 
uniovular,  65 

Ujibilical  cord,  31 

antiseptic  precautions  with, 
448 

epithelium  of,  32 
insertion  of,  33 
pressure    on,    a    cause  of 
asphyxia  neonatorum,  462 
prolapse  of,  280 
true  knot  of,  33 
sepsis,  471 
Urea  in  allbuminuria,  79 
in  amniotic  fluid,  31 
in  eclampsia,  381 
in  pregnancy,  51 
Ureters,  changes  in  eclampsia,  82 
Urethra,  injury  to,  in  symphysiotomy, 
537 

Urine,  amount  of,  in  the  puerperium, 
392 

changes  in  pregnancy,  51 

examination  of,  in  pregnancy,  72 

retention  of,  93,  402 

toxicity,  in  pregnancy,  52 
Uterine  infection,  417 

diagnosis,  424 

onset,  418 

treatment,  436 
Uterus,    abnormalities    of,  causing 
rupture,  335 

anteflexion  of,  99 

axis  of,  misdirection  of,  335 

backward  displacement  of.  92 
differential  diagnosis,  97 
treatment,  97 

bicornis,  101 

changes  in,  after  delivery,  393 
after  labour,  171 
in  ectopic  gestation,  123 

clearing  out  of,  in  hasmorrhage, 
376 

in  infection,  427 
compression  of,  bi-manual,  377 
contraction  of,  in  labour,  188 

tonic,  301,  324 
didelphys,  101 
double,  and  pregnancy,  101 
douching  of,  in  puerperal  infec- 
tion, 428 
endometrium  of,  18 
fibroids  of,  complicating  labour, 
314 

in  pregnancy,  143 


Uterus,  gravid,  39 

changes  in  muscle  of,  44 
contractions  of,  47,  59 
displacements  of,  92, 100 
hernia  of,  100 
lower  segment  of,  45 
position  of,  43 
prolapse  of,  100 
relations  of,  42 
retroversion  of,  92 
shape  and  size,  39 
souffle  of,  62 
see  also  Pregnancy 
incision  of,  in  Cassarean  section, 
521 

inertia  of,  322 
inversion  of,  345 

involution  of,  in  the  puerperium, 
393 

lower  segment,  see  Lower  uterine 

segment 
malformations  of,  101 
obliquity  of,  42,  61,  197 
parturient,  188 
plugging  of,  377 
polarity  of,  192 

puerperal  inflammation  of,  413, 
417 

removal  of,  indications  for,  524 

in  septicEemia,  430 
retraction  after  delivery,  237 
rupture  of,  331 
tonic  contraction  of,  324 


Vagina,  changes  during  pregnancy,  49 
douching  of,  221,  400 
lacerations  of,  343,  540 
plugging  of,  157 

in  the  induction  of  abortion, 
481 

secretions  of,  49 
Vaginal  examination  in  labour,  227 
Varix  in  pregnancy,  140 
Venesection  in  puerperal  eclampsia, 
385 

Ventral  stalk,  13,  19 
Version,  bi-polar,  498 
external,  494 
flat  pelvis  and,  303 
indications  for,  494 

in  placenta  prffivia,  361 
in  prolapse  of  the  cord,  281 
internal,  496 
spontaneous,  272 
Vertex,  occipito-posterior  positions  of, 
237 

positions  of,  200 
presentation,  198 

moulding  of  the  head  in,  214 
ViabiUty  of  the  fcetus,  477 
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Villi,  chorionic,  19 

hydatidiform    degeneration  of, 
108  • 

intervillous  spaces,  25 
placental,  24 

attachments  of,  24  ' 

vascularity  of,  23 
tubal  mole  in,  125 
Vomiting,  '  morning  sickness,'  55 
hysterical,  in  pregnancy,  88 
pernicious,  87 

clinical  features  of,  89 

stages  of,  87 

treatment  of,  90 
in  septicffimia,  425 


Vulva,  disinfection  of,  218 

purple    discoloration   in  preg- 
nancy, 48,  59 
distension  of,  during  labour,  170 

Walcher's  position,  512 

'  Waters,  bag  of,'  167 

Wedge  theory  of  flexion,  207 

Weight  of  foetus,  34,  35 

Wet-nursing,  458 

Wharton's  jelly,  33 

Whey  proteids,  453 

Whey-cream  mixture,  457 

White  leg,  see  Phlegmasia  alba  dolens 

Wounds  and  puerperal  infections,  410 
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